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satisfaction  rendered  by  all  products  which  bear  the 
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Persuade  the  Public  of 
the  Benefits  of  Mergers 

EX’IDENCE  accumulates  that  1929  will  he  an  out¬ 
standing  merger  year.  If  even  a  few  of  the  in¬ 
dicated  consolidations  are  consummated,  along  with 
those  which  have  already  taken  place,  the  period  will  he 
classed  by  the  economic  historians  of  the  future  along¬ 
side  that  great  merger  era  in  the  eighties  and  nineties. 
There  are  hillion-dollar  hank  merger.s — hillion-dollar 
utility  mergers  and  other  huge  consolidations  are 
mooted. 

But  certain  essential  differences  exist  between  these 
two  movements.  The  utilities  figure  much  more  prom¬ 
inently  in  the  present  movement,  and  the  public  assumes 
a  greater  interest  when  the  utilities  are  involved.  It 
takes  the  “public”  in  public  utilities  very  seriously.  A 
bank  in  certain  respects  is  just  as  much  a  public  servant 
as  a  power  company,  but  tradition  has  evolved  a  subtle 
distinction.  The  public  reserves  the  right  to  he  con- 
.sulted  on  any  major  development  in  the  utility  field, 
while  it  regards  a  bank  merger  as  the  business  of  some 
one  else. 

Then,  again,  the  older  movement  carried  with  it  a 
threat  of  increasing  price  levels,  in  commodities  or  in 
.services,  resulting  from  restraint  of  trade  as  defined  in 
the  .Sherman  and  Clayton  acts.  The  current  move¬ 
ment  is  in  many  respects  the  reverse.  Its  object  usually 
is  to  meet  competition  or  reduce  overhead  costs,  and 
the  trend  is  to  reduce  rather  than  to  increase  ])rices. 
The  consumer  is  more  likely  to  benefit  than  to  lose.  In¬ 
stances  of  rate  reductions  and  service  improvement  after 
consolidations  are  not  lacking  in  the  utility  field. 

W  ere  the  consumers  and  the  general  public  familiar¬ 
ized  by  the  utilities  with  these  distinctions  and  with  the 
benefits  likely  to  accrue  to  them,  opposition  would  gradu¬ 
ally  change  to  api)roval.  It  is  not  surprising  that  the 
consumer  is  prone  to  resent  what  appears  to  be  utter 
disregard  of  his  interest  in  the  matter.  He  naturally 
expects  that  if  he  is  to  benefit,  he  will  be  told  how  by 
the  promoters  of  the  merger. 

*  ♦  ♦  ♦ 

Permissible  Starting  Currents 

Determination  of  what  shall  be  the  char¬ 
acteristics  of  motors  when  they  are  started  is  not  a 
problem  for  power  companies  alone  or  manufacturers 
alone  to  solve.  Both  wish  to  encourage  the  maximum 
use  of  electricity,  and  such  a  result  is  encouraged  when 
electricity  can  be  applied  to  its  mechanical  task  with 
the  lowest  possible  expense,  including  the  cost  of  motor 
and  accessories  and  cost  of  serving  the  load. 

The  relation  of  the  size  of  a  motor  to  the  total  load 
fed  by  one  service  has  considerable  bearing  on  these  two 
elements  of  cost.  For  example,  the  starting  current  of 
a  10-hp.  motor  in  a  group  totaling  1,000  hp.  would  have 


no  appreciable  effect  on  the  size  and  cost  of  the  service. 
On  the  other  hand,  the  manufacturer’s  cost  would  be  of 
dominant  intere.st.  If  the  size  of  the  motor  is  a  large 
proportion  of  the  load  served,  the  p)Ower  companies’ 
facilities  miust  be  designed  primarily  for  the  starting 
current,  and  therefore  the  co.st  of  service  becomes  of 
dominating  interest. 

Rational  starting  rules  must  take  into  account  both 
of  these  factors.  Conditions  under  which  the  motor  will 
be  required  to  operate  should  govern  the  permis.sible 
starting  currents. 


♦  ♦  ♦  * 


Utilities  Control  No  Newspapers, 

Nor  Desire  To! 

IN  W^ASIIINGTON  and  in  Massachusetts  investiga¬ 
tions  of  the  International  Paper  &  Power  Company 
continue  to  excite  much  newspaper  comment.  Headlines 
and  editorials  in  many  periodicals  blaze  forth  the  idea 
that  the  “power  trust”  is  trying  to  control  the  news- 
pajiers.  They  make  little  of  the  statement  of  Mr.  Grau- 
stein  that  “about  the  best  way  to  ruin  a  paper  is  to  make 
it  the  organ  of  some  special  interest.  The  power  side  of 
our  business  has  nothing  to  do  with  the  news])a|x?r  in¬ 
vestments.”  Nor  do  they  point  out  that  Frank  D.  Com- 
merford,  who  heads  the  jx)wer  part  of  the  business, 
strenuously  opposed  the  nev/spaper  investments  liecause 
he  thought  this  action  might  have  a  bad  effect  on  public 
opinion.  The  fact  that  Mr.  Graustein  did  what  he  said 
other  newsi)rint  producers  w'ere  doing  became  by  infer¬ 
ence  and  innuendo  an  act  of  the  power  industry. 

We  do  not  believe  it  to  be  good  national  policy  or  good 
commercial  policy  for  any  light  and  ]X)wer  Cf)m])any  to 
invest  in  new’spaper  securities.  We  believe  that  the  In¬ 
ternational  Paper  &  Power  Company  acted  in  gcKxl  faith, 
but  that  these  investments  were  not  in  conformity  with 
good  jmblic  policy  in  the  develo]mient  of  the  utility  in¬ 
dustry.  Moreover,  the  exaggerated  reports  in  the  public 
press  of  the  present  investigation  result  in  public  con- 
cei)tions  of  that  industry  that  are  untrue. 

It  is  unfortunate  that  this  incident  occurred  before 
the  industry’s  .story  has  been  told  to  the  Federal  Trade 
Commission.  The  full  testimony  before  the  commission 
.shows  that  the  entire  tran.saction  was  between  a  |)ii))er 
])roducer  and  newspaper  users  of  his  protluct.  Its  con¬ 
nection  with  the  light  and  power  business  was  most  re¬ 
mote  anfl  was  opposed  by  the  executive  in  charge  of  this 
part  of  the  business.  In  one  instance  it  was  testified  by 
men  who  bought  several  news|)apers  that  they  had  no 
idea  the  paper  comi>any  was  in  the  power  business  and 
that  there  was  no  plan  or  proposal  to  influence  newsf)ai)er 
opinion  by  the  International  Pajx^r  &  Power  Cfinijiany. 
These  are  the  facts  in  an  incident  to  which  a  po.sition 
of  undue  importance  has  been  given  in  the  public  press. 

The  j)resent  situation  emphasizes  the  importance  of 
every  utility  considering  its  acts  in  relation  to  the  reac- 


tions  they  may  cause  ag^aiiist  the  entire  inclustr}’.  The 
imagination  of  the  jmhlic  is  quickly  stirred  by  a  sensa¬ 
tional  press,  and  even  the  most  innocent  move  on  the 
])art  of  a  light  and  power  company  may  be  misconstrued 
and  distorted. 

Men  of  the  industry  know  that  the  utilities  of  this 
country  deserve  the  confidence  of  the  public  iK'cause  they 
have  earned  it.  They  know  that  light  and  jxiwer  com¬ 
panies  do  not  own  or  control  newspai)ers  and  would 
never  desire  such  pos.sessions.  But  the  public  is  vastly 
ignorant  of  utility  affairs,  and  it  is  the  duty  of  the  utili¬ 
ties  to  accjuaint  it  with  their  policies  and  their  business. 
It  is  an  opportune  time  for  each  utility  to  present  in 
straight forw'ard  publicity  its  attitude  toward  newspapers 
in  its  local  community,  and  the  national  association  as 
w'ell  should  make  a  public  announcement  of  its  attitude, 
stating  the  case  clearly  and  forcibly.  Each  local  incident 
that  may  he  misconstrued  should,  for  the  good  of  the 
industry.  Ik.-  treated  promptly  and  vigorously  by  similar 
publicity  methods.  The  public  ought  to  know  that  other 
companies  have  no  newspa])er  interests  and  that  news- 
pa|K*r  ownershi])  or  control  is  contrary  to  the  common 
sense  of  industry  executives. 

♦  ♦  ♦  ♦ 

Is  Customer  Ou  uership 
Losing  Ground? 

Recent  advances  in  market  quotations  on  pow’er- 
.  company  common  stocks,  the  issuing  of  valuable 
rights  to  subscribe  to  new  shares,  the  increased  co.st  of 
borrowing  money,  the  calling  of  various  preferreds  and 
the  offering  of  new'  sub-senior  securities  at  low’er  yields 
have  exerted  a  considerable  pressure  upon  the  customer- 
owner  in  many  cases  to  shift  his  holdings  into  new  chan¬ 
nels  of  investment.  In  some  quarters  the  question  is 
IxMiig  discussed  whether  the  ownership  of  jxiwer-com- 
pany  shares  by  customers  is  “slipping”  so  far  as 
individuals  are  concerned,  and  the  future  of  this  move¬ 
ment  is  receiving  close  study.  It  is  probably  too  early 
to  draw’  the  conclusion  that  the  attractiveness  of  seasoned 
preferreds  is  .seriously  threatened  from  the  customer- 
f)wner  standpoint.  The  preferential  claims  of  such  issues 
ov’er  commons  continue  a  ]X)werful  asset  in  the  mind  of 
the  conservative  investor,  and  there  appears  little  ground 
to  apprehend  any  substantial  loss  of  market  for  such 
shares.  The  probability  of  increased  buying  for  institu¬ 
tional  holdings  is  strong,  and  there  is  not  apparent  as 
yet  a  volume  of  selling  on  the  part  of  customer-owners 
sufficient  to  disturb  the  general  investment  situation. 

On  the  other  hand,  there  is  reason  to  believe  that  a 
great  number  of  customer-owners  have  become  suffi¬ 
ciently  confident  in  tbe  future  of  ])ower-company  devel¬ 
opment  to  yearn  after  a  larger  share  in  it  than  is 
contained  in  many  of  the  fixed-yield  issues.  This  desire 
can.  of  course,  be  satisfied  from  time  to  time  by  the 
purchase  of  listed  high-grade  common  stocks  and  to  a 
correspotKling  degree  by  the  acquisition  of  unlisted 
shares  of  properties  with  apparent  or  demonstrated 
earning  jKtwer.  The  resale  market  for  utility  preferreds 
distributed  widely  in  customer-ownership  activities  pre¬ 
sents  problems  in  price  maintenance  on  some  properties. 
This  however,  does  not  ap|x*ar  to  have  l)ecome  acute  at 
this  stage. 

Customer  ownership  is  undoubtedly  increasing  in  vol¬ 
ume  through  the  absorption  of  more  and  more  common 
stocks,  and  the  building  of  a  larger  structure  is  con¬ 


tingent  upon  continued  ])rosperity  in  the  power  industry 
as  well  as  upon  inducements  to  buy  senior  and  sub¬ 
senior  issues.  These  inducements  may  in  some  cases 
be  merely  superior  stability  of  dividends,  and  in  others 
“sw'eetening”  by  convertible  or  participating  features. 
Enough  customer-owners  are  seeking  these  features 
toflay  to  make  their  consideration  worth  careful  study. 

♦  ♦  ♦  ♦ 

Lighting  That  Fails 
to  Do  Its  Job 

r  IS  not  for  want  of  adequate  equipment  nor  yet  of 
knowledge  of  physiological  or  process  requirements 
that  a  large  part  of  industrial  America  gropes  in  nerve- 
wracking  glares,  shadows  and  under-illumination.  Thor¬ 
oughly  modern  buildings  have  in  almost  every  instance 
thoroughly  modern  lighting  facilities  and  layouts  with 
adequate  characteristics,  but  industrial  America  includes 
thousands  of  ancient  shops,  mills,  factories  and  offices 
in  which  all-but-criminal  conditions  of  seeing  persist. 

The  utility  companies  W’hose  commercial  departments 
are  making  other  than  somewhat  desultory  efforts  to 
insure  pro|>er  use  of  light  are  really  few  and  far  be- 
tw’een.  In  discussing  methods  and  procedures  with  the 
commercial  manager  of  one  of  the  smaller  utilities  an 
editor  of  this  publication  received  a  somewhat  glowing 
account  of  what  was  being  accomplished  in  the  locality. 
The  manager’s  office  had  lK*en  recently  redecorated  and 
handsome  semi-indirect  fixtures  fastened  to  the  two  old 
outlets  in  the  ceiling.  It  was  a  well-lighted  office  exce])t 
for  the  fact  that  of  the  seven  persons  w’orking  in  it  tw'o 
labored  in  their  own  shadows  and  three  suffered  a  hor¬ 
rible  reflected  glare  from  the  high-intensity  aisle-centered 
sources. 

The  reason  that  industry  so  often  gro|)es  is  a  lack  of 
know'ledge  by  engineers  and  executives  regarding  the 
supreme  importance  of  light  and  its  effect  u]X)n  the 
health,  output  and  general  attitude  of  their  w'orkers.  The 
idea  that  when  the  sun  shines  artificial  lights  are  un¬ 
necessary  is  still  rather  firmly  intrenched.  That  artificial 
light,  properly  selected,  engineered  and  studied  can  be 
suixrior  to  daylight  is  a  largely  unaccepted  heresy  in 
the  minds  of  practical  conservatives.  The  era  of  good 
lighting  can  be  brought  about  only  by  the  dissipation  of 
ignorance  f)n  this  sul)ject.  Education  and  example  will, 
if  properly  pushed  as  a  business  idea,  ultimately  bring 
light  to  many  of  the  darker  corners. 

♦  ★  *  * 

Scotched  but  Not  Yet  Killed 

REASONABLY  good  modern  radio  set  can 
receive  local  programs  with  acceptable  volume  and 
still  remain  above  the  noise  level  of  any  except  very  bad 
interference.  Moreover,  the  larger  metroi)olitan  districts 
are  favored  in  that  virtually  all  high-voltage  transmis¬ 
sion  is  by  underground  cable  and  one  prolific  source  of 
annoyance  is  thus  removed  very  largely  from  considera¬ 
tion.  There  remain  only  low-tension  faults  and  faults  in 
the  customer’s  appliances  to  cause  trouble,  and  in  a 
large  city  these  must  be  very  close  to  a  set  and  very 
strong  to  cause  numerous  radio  complaints. 

But  how  different  is  the  condition  in  the  country  and 
in  the  small  towns!  Radio  receivers  are  screwed  up  to 
a  high  state  of  sensitivity.  If  they  are  regenerative,  as 
many  are,  they  tremble  on  the  verge  of  oscillation  in 
normal  oiieration  to  gain  that  last  increment  of  am- 
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pHfication  necessary  to  catch  a  station  fifty,  a  hundred 
or  two  or  three  hundred  miles  away.  Electrical  circuits 
are  not  ensconced  under  ground.  High-tension  lines 
stride  across  the  countryside  and  through  the  towns. 
Distances  are  great  and  loads,  measured  by  the  standards 
of  big  cities,  are  small.  They  are  patrolled  and 
maintained,  certainly,  but  it  is  obvious  that  a  line  carrying 
10  amperes  at  33,000  volts  to  a  little  hamlet  cannot  get 
economijally  the  same  attention  and  care  as  are.  given 
to  a  heavily  loaded  system  tie.  There  are  many  such 
lightly  loaded  high-voltage  lines  meandering  up  and 
down  the  face  of  the  land,  and  each  of  these  lines  as  a 
potential  source  of  radio  interference.  A  single  faulty 
insulator  may  not  only  set  up  interference  in  its  im¬ 
mediate  vicinity  but  this  interference  may  be  propagated 
for  many  miles  along  the  line. 

It  is  unnecessary  to  state  that  the  utilities  on  whose 
lines  interferences  are  found  are  doing  their  utmost  to 
mitigate  them.  Quite  aside  from  the  very  acute  feeling 
of  public  res]X)nsibility  they  have,  the  utilities  are 
anxious  to  rid  their  lines  of  interference  conditions 
purely  from  the  stand|)oint  of  good  and  economical 
ojieration,  for  every  radio  interference  is  a  fault  in 
embryo.  Therefore,  while  interference  is  a  problem  of 
no  inferior  magnitude  in  the  territories  of  wide-flung 
systems,  there  is  an  active  disposition  to  attack  it.  to 
conquer  it  and  to  file  the  record  away  finally  with  the 
records  of  other  famous  victories. 

♦  ♦  *  ♦ 

Transformer  Tap  Changers 
Should  Be  Accessible 

TRANSFORMER  tap  changer,  even  if  operated 
only  when  the  transformer  is  disconnected  on 
both  sides,  is  a  switch  and  should  be  considered  as 
such.  Any  switch,  even  a  lever  switch  for  low  voltage. 
rc(|uires  periodic  inspection,  with  cleaning  of  contacts, 
adjustment  of  springs,  tightening  of  nuts,  and  so  on. 
Such  switches  are  generally  easily  accessible  for  in¬ 
spection,  are  frequently  inspected  and  minor  faults  are 
repaired  in  time.  Trouble  from  this  source  is,  therefore, 
quite  rare.  But  even  on  oil  switches,  w'hich  are  com¬ 
paratively  accessible  for  contact  inspection,  contact 
troubles  are  still  more  frequent  than  they  should  be,  for 
the  obvious  reason  that  whereas  on  open  switches  the 
oj)erator  cannot  help  seeing  the  contacts  now  and  then, 
even  when  not  bent  on  inspection,  when  an  oil  switch 
contact  is  to  be  inspected  it  is  necessary  to  kill  the  circuit 
and  remove  the  tank.  The  conditions  are  considerably 
more  complicated  in  the  case  of  transformer  tap 
changers.  These  changers  are  generally  arranged  on 
top  of  the  transformer,  and  in  order  to  get  at  the  con¬ 
tacts  it  is  necessary  to  remove  the  manhole  cover,  which 
in  the  case  of  large  outdoor  transformers  cannot  be 
(lone  outdoors  for  various  obvious  reasons.  The  trans¬ 
former  has  to  be  moved  into  the  repair  house — somewhat 
of  a  construction  job  in  itself — and  taken  out  of  service 
for  some  time.  The  result  is  that  the  contacts  are  not 
inspected  at  all,  and  even  the  well-designed  tap  changers 
are  quite  frequently  the  cause  of  transformer  shutdowns. 

Transformer  designers  should  give  this  matter  their 
serious  attention  and  should  attempt  to  bring  out  designs 
which  will  make  the  tap  changer  more  accessible.  Per- 
ha])s  the  tap  changer  could  he  placed  in  a  separate  small 
oil  container,  with  a  valve  to  shut  off  the  oil  connection 
to  the  main  transformer  oil.  This  small  container  could 
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I)e  installed  on  top  of  the  transformer,  but  preferably  on 
the  side,  within  reach  from  the  ground.  It  would  l)e  a 
small  matter  to  drain  the  small  amount  of  oil  in  the  tap- 
changer  container  and  inspect  the  contacts.  It  should  be 
easy  to  provide  interlocks  which  would  prevent  the 
transformer  from  being  placed  back  in  service  without 
properly  locking  the  tap  changer  in  place. 

Perhaps  better  means  than  the  one  suggested  here  can 
be  found.  But  transformer  designers  should  realize  that 
tap  changers  are  more  important  than  push-buttons. 
They  are  very  important  switches,  and  their  care  is  as 
important  as  that  of  oil  circuit  breakers,  if  not  more  so. 
They  should  be  so  built  that  their  contacts  can  be  in¬ 
spected  without  the  use  of  construction  equipment  and 
the  aid  of  a  wrecking  crew. 

4c  >tc  *  >|c 

Does  Utility  Advertising  Payf 

Many  reasons  exist  for  utility  advertising.  It  is  a 
straightforward  method  for  reaching  the  public  in 
the  communities  served  and  it  is  a  t(K)l  all  business  has 
found  essential  to  economical  selling.  Newspapers,  bill¬ 
boards,  leaflets,  motion-picture  films  and  other  current 
means  of  advertising  should  be  used  and  u.sed  in  volume. 

But  advertising  is  an  art  and  many  utilities  have  not 
learned  this  art.  It  is  hopeless  to  expect  results  when  an 
executive  simply  hires  an  advertising  manager  and  then 
dismisses  the  matter  from  his 'mind.  The  secret  of  gcxxl 
advertising  is,  first,  good  copy  and,  second,  good  display, 
and  the  executives  are  essential  aids  to  the  prcxluction 
of  good  copy.  Utility  advertising  should  strike  out  along 
original  lines,  it  should  l)e  unselfish,  it  should  be  written 
from  the  viewpoint  of  the  reader,  it  should  never  com¬ 
plain,  it  should  be  continuous,  and  it  should  be  inter¬ 
esting.  These  typical  specifications  are  too  general  to 
be  of  much  direct  help  to  the  man  who  w’rites  the  copy. 
The  executive,  how'ever,  should  have  ideas  for  copy  that 
spring  from  his  desire  to  promote  both  community 
growth  and  company  growth. 

An  interesting  example  of  this  kind  of  advertising 
was  developed  by  the  Texas  Power  &  Light  Company. 
The  slogan  “Texans.  Let’s  talk  Texas’’  was  the  idea 
around  which  facts  about  Texas  were  presented.  Favor¬ 
able  comment  resulted  and  Texans  did  begin  to  talk 
Texas.  Many  analogous  ideas  for  g(x>d  newspaj^er 
advertising  wdll  suggest  themselves.  There  is  no  value 
in  simply  spreading  a  company  name  on  a  new’spaper 
page.  Simple,  direct,  interesting  copy  should  be  pre¬ 
sented  in  an  interesting  manner. 

Splendid  advertising  can  be  had  with  billboards  on 
construction  jobs,  at  outdoor  substations  and  along 
transmission  lines.  People  are  curious  about  the  owner¬ 
ship  of  these  structures,  and  they  like  to  watch  men 
work.  Billboards  should  tell  people  about  the  structures, 
tell  what  they  mean  to  the  community,  tell  why  they  were 
built,  tell  how’  big  they  are  and  even  tell  what  they  cost. 
.Ml  parts  of  a  system  lend  themselves  to  the  presentation 
to  the  passing  public  of  attractive  and  interesting  bits  of 
fact  or  policy. 

Good  business  practice  is  to  spend  from  one  to  three 
per  cent  of  gross  revenue  on  advertising,  yet  the  utilities 
spend  less  than  one-half  of  one  per  cent.  Larger  ex¬ 
penditures  are  undoubtedly  justified  provided  that  the 
money  is  spent  intelligently.  Utility  advertising  is  a 
branch  of  the  business.  It  should  receive  the  same 
executive  attention  as  do  the  other  branches.  If  this 
be  done,  advertising  wdll  help  pay  dividends. 
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For  the  next  five  years  an  average 
force  of  1, 800  men  working  on  the 
construction  of  the  San  Gabriel  Dam 
near  Los  Angeles  will  eat  electrically 
cooked  meals.  The  Southern  California 
Edison  Company,  in  co'operat  on  with 
restaurant  equipment  supply  houses, 
has  made  a  complete  electrical  cook' 
house  for  the  project.  The  equipment 
includes  a  three'deck  bakeoven,  two' 
deck  roasting  oven,  four  cooking  tops 
and  two  large  griddles. 


Better 
working 
conditions, 
uvoulancc  of 
handling  fuel 
and  reduced 
fire  hazard 
were  among 
rcason.s  for 
installing 
electrical 
cooking 
equipment 


In  thirty^riffht  irnrkmrn’H  rnttnges 
electric  ranges  hare  been  installed 


Construction 

Camp 

Cooks  Meals 
Electrically 
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Tower  Footing  Tests 

V alidate  Design 

Tests  of  concrete  tower  foundations  indicate  value 
of  undercut  in  resisting  uplift  forces.  Sutdy  of 
load-deflection  curves,  construction  problems  and 
probable  costs  results  in  adoption  of  new  footing 

By  Walter  Dryer 

Assistant  Engineer  Division  of  Civil  Engineering, 

Pacific  Cas  fr  Electric  Company,  San  Francisco,  Calif. 


POSSIBILITY  of  reducing  construction  costs  by  so 
modifying  the  design  of  the  standard  concrete 
foundations  for  transmission-line  towers  as  to  sup¬ 
plant  hand  excavation  by  power  methods  led  to  a  series 
of  tests  by  engineers  of  the  Pacific  Gas  &■  Electric 
Company.  Information  obtained  from  these  tests,  to¬ 
gether  with  an  analysis  of  the  probable  cost  of  each  type, 
resulted  in  the  ado])tion  of  a  foundation  the  excavation 
for  which  was  made  with  a  36-in.  power-operated  auger, 
a  slight  undercut  being  added  at  the  bottom  of  the  hole. 
The  new  type  of  foundation  is  being  utilized  where  field 
conditions  jK*rmit  access  with  the  power  auger  on  the 
recently  completed  Newark-Morgan  Hill  110-kv.  tower 
line. 

The  tests  made  at  this  time  were  confined  to  footings 
for  the  standard  straight  line  110-kv.  towers.  The 
original  footing  of  the  pad  and  pedestal  type,  designed 
under  the  more  or  less  conventional  assumption  of  a 
30-deg.  cone  of  resistance  to  uplift  forces,  will  still 
be  used  in  sandy  soils  or  wherever  it  is  impracticable 
to  utilize  the  hole  digger.  This  footing,  as  well  as  the 
new  type,  is  illustrated.  Test  specimens  were  set  in 
the  typical  alluvial  soil  formation  of  the  floor  of  the 
.Sacramento  Valley. 

Typfs  of  Footings  Tfsted 

Three  general  classes  of  footings  were  tested : 

Class  7 — Expanded  Bulb  Type  (tests  Nos.  1  to  6, 
inclusive):  'Phis  type  was  made  by  drilling  a  relatively 
small  diameter  hole  with  an  exjianded  bulb  at  or  near 
the  bottom,  inserting  a  stub  therein  and  filling  the  hole 
with  concrete.  Seven  footings  included  in  this  classifica¬ 
tion  were  tested — specimens  Xos.  1  and  2.\  were  made 
by  expanding  the  liottom  of  the  hole  with  an  under¬ 
reamer  ;  sjiecimens  Nos.  3  and  4  by  drilling  the  hole 
to  the  diameter  of  the  bulb  and  backfilling  the  narrow 
annular  s])ace  between  the  concrete  and  the  earth  with 
well-tamped  earth ;  specimen  No.  5  was  of  the  Malone 
ty])e  and  specimen  No.  6  was  a  modification  of  the 
Malone  tyjie  with  a  larger  diameter  stem.  The  ex¬ 
panded  bulb  was  obtained  for  the  two  latter  .specimens 
by  springing  the  auger  hole  with  dynamite. 

Class  II — Circular  Pad  and  Pedestal  Type  (tests  Nos. 
3<V,  38 A  and  39):  This  type  was  constructed  by  drilling 
a  36-in.  diameter  hole  with  a  power  auger,  constructing 
a  base  at  the  bottom  of  the  hole  and  })ouring  a  pedestal 


against  the  undisturbed  earth  on  the  side  toward  the 
center  of  the  tower.  With  this  construction  the  hori¬ 
zontal  forces  are  transmitted  from  the  tower  base  into 
the  undisturbed  earth  against  which  the  pedestal  is 


Fig.  1 — New  Type  of  Tower  Footing  Adopted 
as  Result  of  Tests 


poured,  rather  than  being  carried  down  into  the  base 
slab.  The  holes  for  specimens  Nos.  38  and  38A  were 

8  ft.  deep,  while  that  for  specimen  No.  39  was  5  ft. 

9  in.  deep.  An  undercut  was  provided  for  specimens 
Nos.  38  and  39.  These  tests  were  designed  to  furnish 
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wires  and  tl>e  loads  which  the  structure  must  withstand 
are  shown  in  Table  I. 

The  most  severe  combination  of  loads  transmitted 
to  any  of  the  footings  of  the  tower  is  an  uplift  of 
23.500  lb.,  occurring  either  simultaneously  with  or  inde¬ 
pendently  of  a  horizontal  load  of  3,650  lb.  The  simul¬ 
taneous  application  of  these  loads  produces  the  greatest 


information  on  the  effect  of  the  undercut  and  of  vary¬ 
ing  the  depth.  . 

Class  III — Rectangular  Pad  and  Pedestal  Type  (tests 
Nos.  7  and  40):  This  tyjie  was  the  same  as  the  original 
design  of  footing,  wherein  a  rectangular  hole  was 
excavated  by  hand,  a  slab  poured  in  the  bottom  of  the 
hole  and  a  i)edestal  constructed  on  this  slab,  the  pedestal 
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Horizontal  Deflections  Cinches)  Vertical  Deflections  ( Inches) 

2  and  3 — Footing  Designs  Indicate  Relationships  Betu  een  Horizontal  Loads  and  Deflections 

and  Uplift  Forces  and  V ertical  Deflections 


l)eing  located  approximately  over  the  center  of  the  pad.  stresses  in  the  pad  and  in  the  stem  reinforcing  as  well 
With  this  ty|K*  of  construction  it  is  necessary  to  design  as  producing  greatest  deflection.  The  independent 

the  jiedestal  to  transmit  the  horizontal  loads  from  the  application  of  the  horizontal  load  produces  greatest 

base  of  the  tower  down  to  the  i)ad,  as  no  reliance  can  stresses  in  the  concrete  of  the  stem. 
l)e  placed  on  the  relatively  loose  backfill  surrounding  the 
]K‘destal.  S])ecimen  No.  7  differed  from  No.  40  only 
in  that  it  was  constructed  without  an  undercut. 

riie  standard  double-circuit  straight-line  towers  are 
designed  to  withstand  safely  the  breakage  of  three  wires 
comprising  one  circuit,  these  wires  being  supiH)rted  in 
a  vertical  configuration  on  one  side  of  the  tower.  The 
dimensions  of  the  tower,  arrangement  and  spacing  of 


Method  of  Testing 

Horizontal  and  vertical  pulls  were  made  by  means 
of  a  power  winch  mounted  on  a  5-ton  truck  and  geared 
to  the  truck  motor,  the  fall  line  for  the  vertical  pull 
acting  through  two  sets  of  triple  sheave  blocks  sus- 
})ended  from  an  “A”  frame  and  through  a  single  set  of 
triple  sheave  blocks  for  the  horizontal  pull.  Deadmen 
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were  suitably  placed  for  anchoring  the  “A”  frame  and 
fall  line  blocks. 

Axial  test  loads  were  measured  by  means  of  a  Martin- 
I.wmis  tension  indicator  (No.  114)  with  a  100-lb.  gage. 
The  eciuii)ment  necessary  for  adapting  the  tension  indi¬ 
cator  to  the  footing  test  rigging  consisted  of  an  assembly 
of  efjualizing  or  beam  reduction  plates.  Horizontal  test 
loads  were  measured  by  means  of  a  10.000-lb.  Chatillon 
dynamometer  with  the  use  of  an  equalizing  beam  with 
a  two  to  one  ratio  for  higher  pulls.  Horizontal  and 
vertical  deflections  were  read  by  means  of  a  transit 
to  obtain  load  deflection  curves  for  both  the  horizontal 
and  the  combination  of  horizontal  and  vertical  pulls. 

Result  and  Interpretation  of  Tests 

Results  of  the  tests  are  shown  graphically  in  Figs. 
2  and  3.  The  former  shows  the  deflection  curves  for 
horizontal  loads  either  alone  or  in  combination  with 
vertical  loads,  while  the  latter  gives  similar  information 
on  vertical  deflections  for  combined  horizontal  and  ver¬ 
tical  loads. 

The  resistance  to  horizontal  forces  as  shown  in  Fig. 


Table  I — Data  on  Standard  Straight-Line 
T  ou'er 


The  remaining  tests,  all  successful  in  resisting  the 
uplift  forces  with  a  satisfactory  factor  of  safety,  may 
l)e  divided  into  three  classes.  Tests  Nos.  1,  7  and  38 
gave  deflections  less  than  ^  in.  at  test  load  (1^  times 
design  load).  Tests  Nos.  5  and  6  and  test  No.  39. 
which  failed  just  short  of  test  load,  gave  deflections 


Fig.  4 — Original  Stand¬ 
ard  Pad  and  Pedestal 
Concrete  Tower  Footina 
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Weight  of  tower  ,1b .  5.380 


Table  II — Resistance  to  Uplift  Increased  by 
Providing  Undercut  at  Bottom  of  Hole 
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2  roughly  indicates  three  general  groupings  as  to 
resultant  deflection.  The  first  group  gives  a  deflection 
of  ^  in.  or  less  at  maximum  design  loading  and  includes 
tests  Nos.  1.  2.  2A.  7.  39  and  40.  Test  No.  2.\  was 
designed  to  lie  carried  to  failure  under  horizontal  load 
only  and  indicates  that  a  14-in.  diameter  hole  filled  with 
concrete  placed  against  original  undisturbed  earth  can 
resist  forces  of  considerable  magnitude.  The  second 
group  gives  deflections  l)etween  ^  and  f  in.  at  maximum 
load  and  includes  tests  Nos.  3,  6,  38,  38A  and  a 
modification  of  test  No.  2,  in  which  the  load  was  applied 
at  a  distance  of  2  ft.  6  in.  instead  of  1  ft.  6  in.  above 
the  ground  line.  The  third  group  gave  deflections  in 
e.xcess  of  ^  in.  under  maximum  load  and  includes  tests 
Xos.  4  and  5. 

The  resistance  to  combined  horizontal  and  vertical 
loads  first  indicates  the  inadequacy  of  tests  Nos.  3,  4 
and  38A  in  resisting  uplift  forces.  None  of  these  w'as 
made  wdth  an  undercut  and  in  all  cases  the  footings 
pulled  out  along  the  line  of  excavation  without  bringing 
up  a  cone  of  earth  wdth  them  in  spite  of  the  fact  that 
they  had  been  in  the  ground  six  months,  this  i)eriod 
including  the  winter  season. 


u  Hk"  >• 


of  about  ^  in.  Specimen  No.  39  ruptured  at  the  junc¬ 
ture  of  the  stem  and  pad  due  to  the  inclusion  of  dirt 
at  the  construction  joint,  and  aside  from  this  gave  satis¬ 
factory  performance  in  the  load-deflection  study.  This 
structural  defect  did  not  exist  in  sjTecimen  No.  38. 
which  successfully  withstood  a  load  nearly  2^  times 
as  great  as  that  which  ruptured  No.  39.  The  only  dif¬ 
ference  in  design  l)etween  these  footings  was  the  inclu¬ 
sion  of  stub  bars  joining  the  pad  and  stem  of  No.  38 
and  which  were  not  included  in  No.  39.  Tests  Nos. 
2  and  40  gave  deflections  greater  than  4  in.,  but  less 
than  1  in.  at  test  load. 

Direct  comparisons  can  lie  made  lietween  certain  of 
the  footings  to  indicate  the  great  increase  in  resist¬ 
ance  obtained  by  providing  a  very  slight  undercut  at 
the  bottom  of  the  hole.  This  comparison  is  shown 
in  Table  1 1  and  includes  only  those  footings  which  are 
identical  in  design,  except  for  the  undercut. 
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Table  HI — Relation  Between  Actual  and 
Calculated  Resistance  to  Uplift 


Ratio 


Test 

Ultimate 

Resistance 

Actual  to 

No. 

Actual 

Calculated 

Calculate<i 

1  Kemarks 

1 

84,500 

30,000 

2.82 

2 

55,000 

17,000 

3  24 

3 

37,000 

17,000 

2.24 

1  Backfilled  and  tampe<l. 

Installecl  71 

4 

38,000 

17,000 

2.24 

t  months  before  test. 

5 

55,000 

19,000 

2.90 

38A 

35,500 

35,000 

1.00 

<  Backfilled  and  tamped. 

Installed 

40 

54,000 

35,000 

1.55 

'  two  weeks  before  test. 

'I'he  effect  of  varyinj?  the  depth  of  footings  of  similar 
design  can  he  obtained  hy  comparing  test  No.  1  with 
No.  2  and  test  No.  38  with  No.  39.  Unfortunately,  the 
latter  coni])arison  can  he  made  only  to  the  point  at  which 
specimen  No.  39  failed,  hut  even  within  that  limit  there 
is  a  very  decided  difference  in  the  characteristics  of  the 
load-deflection  curves.  The  comparison  between  speci¬ 
mens  Nos.  1  and  2  can  be  made  from  zero  to  the  load 
producing  the  failure  of  each  type. 

Some  interesting  comparisons  can  he  made  to  show 
the  relation  between  the  ultimate  resistance  to  u]ilift 
as  calculated  hy  the  more  or  less  conventional  30-deg. 
cone  method  with  values  actually  obtained  hy  test.  These 
relations  are  shown  in  Table  III. 

Another  interesting  relation  was  brought  out  when 
comparing  the  deflections  obtained  with  the  undercut 
f(K)tings  in  this  test.  The  ratio  of  the  load  at  any  given 
vertical  deflection  (less  than  one  inch  in  magnitude) 
to  the  ultimate  load  seems  to  he  fairly  constant  for  the 
several  undercut  types.  This  is  shown  in  Table  IV. 

It  will  he  noted  that  for  small  deflections  the  ratios 
are  fairly  con.stant.  If  this  feature  should  prove  to 
hold  over  a  greater  range  than  that  u.sed  in  this  test 
it  may  afford  a  method  for  determining  the  approximate 
value  of  the  ultimate  resistance  hy  testing  an  occasional 
footing  to  partial  load.  If  such  tests  were  made 
without  producing  excessive  deflections  the  footing 
would  still  he  useful  as  one  of  the  tower  supports. 

A  careful  check  was  made  hy  the  members  of  the 
line  construction  department  on  the  actual  quantities  of 
materials,  truck-hours  and  man-hours  of  labor  re(|uired 
for  the  complete  installation  of  each  type  of  foundation, 
'fable  \'  summarizes  this  information  and  includes  an 
estimate  of  the  cost  of  each  type  of  footing.  In  addi¬ 


tion  to  obtaining  the  information  necessary  for  a  reason-  I 
ably  accurate  estimate  of  cost,  notes  were  made  with  I 
respect  to  construction  difficulties  inherent  with  some  | 
of  the  tyjx's  under  test.  Some  of  the  more  important  1 
of  these  notes  are  as  follows:  I 

Types  Nos.  1 ,  2,  3,  4  and  6 — After  reaching  a  dejjth  ] 
of  4  or  5  ft.  the  auger  would  not  clear  itself,  it  being  ] 
necessary  for  a  man  to  scrape  off  the  dirt  with  a  shovel.  .] 
Apparently  the  hole  digger  will  not  dig  holes  on  a  true  \ 
hatter  when  digging  to  a  depth  in  excess  of  8  to  10  ft.  j 
When  lowering  the  stubs  into  position,  it  was  impos-  ] 
sihle  to  prevent  knocking  a  fairly  large  amount  of  earth 
into  the  hole,  this  being  mostly  due  to  the  hatter  of  the  i 
hole.  j 

W'ith  the  12-in.  diameter  holes  there  is  so  little  clear-  j 
ance  between  the  stub  and  the  sides  of  the  hole  that  if 
the  holes  are  off  center  a  slight  amount  it  would  l)e 


Table  IV — Ratio  of  Intermediate  to  Ultimate 
Load  for  Various  Deflections 


Test  ritiniate  - -  Defleotion - - -  ] 


No. 

Load 

{  In. 

iln. 

1  In. 

tin. 

1  In. 

1 

84,500 

0  296 

0  445 

0  550 

0  634 

0.685 

2 

55,000 

320 

0.  440 

0  570 

0  638 

0.695 

5 

55,000 

0  342 

0  458 

0  610 

0.  715 

0.785 

im])ossihle  to  set  the  four  footings  of  the  tower  without 
resorting  to  a  considerable  amount  of  hand  excavation. 
It  will  he  difficult  to  dig  12-in.  diameter  holes  with  a 
])owcr  auger  accurately  enough  to  jiermit  the  setting 
of  the  stubs  without  additional  hand  excavation,  which 
also  increases  the  amount  of  concrete  required. 

Tests  Nos.  38,  38 A  and  39 — While  setting  the  forms 
of  these  footings  it  was  impossible  to  prevent  knocking 
down  dirt  onto  the  concrete  ])ad  at  the  bottom  of  the 
hole. 

Conclusions 

A  study  of  the  test  data  shows  the  following : 

Specimens  Nos.  1.  7  and  38  were  too  eonservatively 
designed  for  this  type  of  tower. 

Specimens  Nos.  3  and  4  were  inadequate  in  strength. 

Specimens  Nos.  38A  and  40  were  about  as  eostly  as 
Nos.  .^8  and  7  resjiectively,  and  their  performance  under 
test  was  less  satisfactory  than  other  tyjies  which  were 
constructed  at  less  expense. 

.S])ecimens  Nos.  2,  6  and  39  gave  satisfactory  per- 


Table  V — Quantities  of  Materials,  Truck  and  Labor  Time  and  Estimated  Cost  of 

Different  Types  of  Tower  Footings 


Specimen  No. 

1 

2 

2A 

3 

4 

5 

6 

7 

38 

38A 

39 

40 

('lass 

I 

I 

I 

I 

I 

1 

I 

III 

11 

II 

II 

III 

Rect. 

Circ. 

Circ. 

Circ. 

Rect. 

Pad. 

Pad. 

Pad. 

Pad. 

Pad. 

Type 

1 '  nder- 

U  nder- 

U  nder- 

Back- 

Back- 

and 

and 

and 

and 

and 

reamed 

reamed 

reame<l 

filled 

filled 

Malone 

Malone 

Pedestal 

Pedestal 

Pedestal 

Pedestal 

Pedestal 

Excavation,  cu.ft  . 

Excavation,  cu.yd . 

16.0 

13  5 

15.0 

21.5 

22  0 

1.5 

8  5 

4.0 

2.4 

2.3 

1.9 

5.6 

Concrete,  cu.ft . 

15  0 

12.0 

13.0 

10.0 

11.0 

4.0 

12.0 

40.0 

27.0 

24.5 

16.2 

46.0 

Weight  of  stub  and  reinforcing,  Ib  .. 

214 

167 

142 

167 

167 

142 

79 

125 

105 

105 

73 

125 

Truck  time,  excavation,  minutes 

Lal>or  excavating  and  pi  icing  forms  :in:| 

56 

39 

42 

18 

14 

18 

20 

15 

12 

10 

8  83 

stubs,  man-hours . 

1.25 

1.00 

1.00 

1.75 

1  25 

2.50 

3.00 

5  00 

5.00 

5.33 

3.25 

Estimated  costs: 

Concrete  at  80  cents . 

12.00 

9.60 

10  40 

8  00 

8  80 

3  20 

9.60 

32.00 

21.60 

19.60 

13.00 

36.80 

.''teelat  5cents  . 

10  70 

8,  35 

7  10 

8.35 

8  35 

7.  10 

3  90 

6.25 

5.25 

5.25 

3.65 

6.25 

l.Aborat  50  cents . 

Truck  at  $4.80  per  hour  “  6  cents  per 

0  65 

0  50 

0  50 

0.90 

0  65 

1.25 

1.50 

2.50 

2.50 

2.65 

1  65 

4  40 

minute  . 

3  35 

2.35 

2  50 

1.  10 

.80 

1.  10 

1.20 

0.90 

0.70 

0.60 

Total  per  footing . 

26.70 

20  80 

20.  50 

18.35 

18.60 

11  55 

16.  10 

41.95 

30.30 

28.20 

18.90 

47  45 

Notes:  Truck  time  includes  time  of  driver  and  operator.  Man-hours  labor  includes  any  additional  labor  required  in  excavating  hole,  placing  forms,  stubs  and 
reinforcing,  but  not  labor  of  placing  concrete. 
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Table  I— Data  on  Output  and  ] 

Syst 

These  data  include  all  public  utility,  lighting,  power  and  electric 


Line 

No. 


(I) 


6 

7 

8 

9 

10 


11 

12 

13 

14 

15 


16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 

27 

28 

29 

30 


31 

32 

33 

34 

35 


36 

37 

38 

39 

40 


41 

42 

43 

44 


46 

47 

48 

49 

50 


51 

52 

53 

54 

55 


56 

57 

58 


Company* 

or 

System 


(2) 


United  States 

^uflTalo,  Niagara  &  Eastern  Power  Corporation  System  (C) 

^he  New  York  Edison  and  Allied  Companies  ( H) . 

Commonwealth  Edison  Company . 

Southern  California  Edison  Company . 

Pacific  Gas  &  Electric  Company . 


The  Detroit  Edison  Company . 

Southeastern  Power  &  Light  Company  System*. 
The  Philadelphia  Electric  Company  System  (T). 
Public  Service  Electric  &  Gas  Company  (N.  J.). 
Duke  Power  Company* . 


The  West  Penn  Electric  Company  Subsidiaries . 

The  North  American  Co.  System  (Mo.,  III.  &  Iowa  Group) 

The  Montana  Power  Company . 

The  North  American  Company  System  (California  Group) 
Duquesne  Light  Company . 


Mohawk  Hudson  Power  Corporation  System..  . 

New  England  Power  Association  System . 

The  Ohio  Power  Company . 

The  Cleveland  Electric  Illuminating  Company. 
Appalachian  Electric  Power  Company . . 


Pennsylvania  Power  &  Light  Company* . 

The  North  American  Co.  System  ( Wis.-Michigan  Group) 

Consumers  Power  Company . 

Brooklyn  Edison  Company,  Inc.  (I) . 

Columbia  Gas  &  Electric  Corporation  System . 


Public  Service  Company  of  Northern  Illinois . 

Northern  States  Power  Company  and  Subsidiaries.  . .  . 

Puget  Sound  Power  &  Light  Company . 

The  Edison  Electric  Illuminating  Company  of  Boston. 
Utah  Power  &  Light  Company . 


Consolidated  Gas  Elec.  Lt.  &  Pwr.  Co.  of  Baltimore. 

The  Washington  Water  Power  Company . 

The  Tennessee  Electric  Power  Company . 

Pennsylvania  Water  &  Power  Company . 

I  Pennsylvania-New  Jersey  Power  System  (F) . 


City  of  Los  Angeles,  Bureau  of  Power  &  Light. 

Northern  New  York  Utilities,  Inc . 

The  Pennsylvania-Ohio  System . 

Kansas  City  Power  &  Light  Company . 

Oklahoma  Gas  &  Electric  Company . 


The  Ohio  Public  Service  Company . 

Portland  Electric  Power  Company . .  . 

Hetch  Hetchy  Water  Supply  City  &  County  of  San  Francisco] 

Idaho  Power  Company . 

i  fiC  TeMe-Editcn  Company., . . ........ .  . . 


Indiana  &  Michigan  Electric  Company...  . 
The  Connecticut  Light  &  Power  Company. 
The  California  Oregon  Power  Company...  . 

Virginia  Electric  &  Power  Company . 

Houston  Lighting  &  Power  Company . 


Carolina  Power  &  Light  Company . 

Associated  Gas  &  Electric  System  (Penna.  Elec.  Corp.  Group) 

Minnesota  Power  it  Light  Company . 

Potomac  Electric  Power  Company . 

Turners  Falls  Power  6c  Electric  Company . 


Louisiana  Power  it  Light  Company . 

Central  Indiana  Power  Company  Subsidiaries. 
Texas  Electric  Service  Company. 


Rank 


in 

1928 


(3) 


9 

10 


11 

12 

13 

14 

15 


16 

17 

18 

19 

20 


21 

22 

23 

24 

25 


26 

27 

28 

29 

30 


31 

32 

33 

34 

35 


36 

37 

38 

39 

40 


41 

42 

43 

44 

45 


46 

47 

48 

49 

50 


51 

52 

53 

54 

55 


56 

57 

58 


1928 

System 
Peak  Load 
Kw. 

(Instan¬ 

taneous) 

(4) 

System 
Peak  Load 
(Est.  Over 
Thirty- 
Minute 
Period) 

Kw. 

(5) 

Date  of 
Instantaneous 
System 

Peak 

(6) 

Output  for  Year 
Kw.-Hr. 
(Including 
Purchased 
Energy) 

(7) 

Average 
Load 
in  Kw. 

1928 

(8) 

751,900 

736,887 

Dec.  19. 

4,832,459,513 

1,146,000 

1,125,000 

Dec.  2(f 

4,210,700,000 

1,050,000 

1,016,000 

(n)  Dec.  21 

4,174,661,000 

516,100 

Oct.  26 

2,762,459,843 

314,500 

484,600 

Dec.  14 

2,545,713,564 

289,800 

509,300 

(fl)  507,700 

Nov.  19 

2,438,304,900 

277,600 

505,000 

2,358,032,225 

268  400 

561,400 

Dec.  17 

2;266;856;345 

258;000 

471,000 

Dec.  17 

1,879,024,063 

213,900 

422,600 

Oct.  9 

1,847,072,621 

210,300 

(o)  319,325 

1,764,742,160 

201  000 

355,611 

Dec.  17 

i;719;825;708 

195;800 

1,583,985,000 

180,300 

July  25 

i;537;85i;047 

175,100 

Dec.  11 

1,434,185,024 

163,300 

1,388,274,167 

158  000 

(6)  315,000 

(o)Dec.  1 1 

i;384;834;239 

157,700 

224,000 

Dec.  1 1 

1,305,004,000 

148,500 

331,768 

Oct.  23 

1,282,476,855 

146,000 

Dec.  18 

1,270,328,000 

144,600 

(J)  253,000 

{A)  Dec. 

1,176,653,000 

133,900 

262,860 

Nov.  19 

1,148,886,380 

130,800 

232,980 

230,000 

Dec.  I7 

1,102,278,322 

125,500 

(0)  330,000 

325,000 

Dec.  2U 

1,076,612,618 

122,600 

252,000 

249,000 

Dec.  4 

1,052,549,327 

119,800 

178,016 

Dec.  13 

1,047,466,830 

119,200 

908,760,906 

103  500 

169,219 

Dec.  20 

877;953;546 

100,000 

152,777 

Nov.  2 

857,209,496 

97,600 

{A)  132,390 

{A)  Dec. 

830,862,000 

94,600 

(6)  167,900 

(o)  Dec.  20 

825,430,643 

94,000 

746,709,000 

85  000 

152,200 

145,300 

Mar.  9 

730;06i;i03 

83,100 

(0  129,000 

(f)  124,500 

Dec.  5 

655,035,700 

74,600 

It)  150,000 

(6)  143,500 

Dec.  5 

645,621,149 

73,500 

153,200 

152,000 

Dec.  10 

639,415,709 

72,800 

134,890 

134,890 

Sept.  4 

612,905,709 

69,800 

(o)  132,233 

Oct.  23 

606,647,383 

69,100 

127,300 

120,300 

Dec.  21 

584,714,544 

66,600 

567,869,411 

64  600 

(6)  111,800 

(o)  Dec.  18 

559,090,541 

63,700 

(6)  128,500 

(o)  Jan. 6 

549,922,100 

62,600 

82,400 

82,480 

June  9 

528,895,495 

60,200 

{A)  72,080 

(A)  Nov. 

506,009,000 

57,600 

100,020 

(n)  Dec  14 

458,973,651 

52,300 

91,560 

Oct.  29 

454,600,000 

51,800 

445,804,848 

50  800 

44L845i615 

50  300 

95,100 

(n)  Dec.  7 

440^886;  606 

50,200 

{A)  82,600 

(A)  Oct. 

436,633,000 

49,700 

{A)  107,000 

(A)  Oct. 

430,427,600 

49,000 

84,386 

Oct.  23 

429,933,355 

49,000 

{A)  80,696 

(A)  Aug. 

416,134,000 

47,400 

110,500 

108,000 

Nov.  26 

413,992,663 

47,100 

98,400 

Dec.  28 

413,187,644 

47,000 

{A)  92,553 

(A)  Oct. 

390,533,000 

44,400 

(r)  84,205 

(o)  Dec. 

383,337,429 

43,600 

{A)  67,494 

(A)  Oct. 

381,404,000 

_ 

System 
Peak  Load 
Kw. 

(Instan¬ 

taneous) 


(9) 


(^) 


732,400 

784,077 

952,000 

448,900 

439,568 


447,500 


455.000 

435,500 


319,599 

191,100 

271,665 

276,900 


211,000 

293,731 

216,000 


203,002 

229,314 

225,919 

265,000 

213,000 


158,453 
224,508 
(J)  118,678 


128,120 
137,800 
(i)  127,000 

(i)  140,000 


133,300 

97,580 


(A)  70,245 


90,110 


(J)  75,000 


(^) 


(yf) 


101,000 

89,500 

77,950 

101,000 


74,100 


Systei 
Peak  L< 
(Est.  O 
Thirt] 
Minui 
Periot 
Kw. 
(10) 


(c) 


715, 

765, 

916, 


(a)  443, 
475, 


(c) 

(b) 


447, 

422 

398 


(6)  332, 


187 

'274 


ic)  257 
(o)  243 


285 


225 

263 


(G)  154 


155 


165 

113 

129 

120 

132 


(b) 

(h) 


132 

97 

113 

120 


(c)  98 

(b)  120 


(c)  81 


(a)  88 


87 

98 


74 


£ 


715,100 

765,703 

916,000 


443,800 

475,000 

447.300 
422,000 

398.300 

332,405 

187,966 

'274,666 


257,700 

243,650 

'2'8'5’,666' 


225,804 

263,000 


154,044 


Dec.  2 
Dec.  13 
Dec.  8 
Dec.  9 
July  29 

Dec.  20 
(n)  Oct.  24 
Dec.  19 
Nov.  28 


Dec.  6 
Mar.  1 
July  20 
Jan.  24 

(o)  May  25 
(o)  Dec.  19 
Mar.  10 
Dec.  13 
April  16 

{A)  Dec. 

Oct.  5 
Sept.  20 
Dec.  22 
Nov.  9 


155,453 


165,000 

113,570 

129,000 

120,200 

132,350 

132,400 

97,580 

113,234 

120,806 


Dec.  21 
Dec.  19 
{A)  Sept. 

Nov.  21 
Dec.  28 
Jan.  27 
Dec.  9 
June  28 

Dec.  21 
Dec.  13 
Feb.  15 
(wi)  Dec.  15 


98,700 

120,900 


(o)  July  27 
Dec.  30 


4,634,341,084 

2,877,090,621 

3,778,380,000 

2,421,357,098 

2,322,015,035 

2,142,549,100 

2,215,947,000 

1,860,613,091 

1,701,886,359 

1,745,776,428 

1,727,565,353 

1,449,881,883 

1,366,997,834 

1,351,590,977 

1,328,526,578 

1,249,808,094 

1,104,515,942 

1,131,133,000 

1,138,838,831 

1,095,378,000 

908,579,200 

1,026,886,645 

930,285,847 

957,946,741 

936,704,222 

884,762,116 

839,375,628 

787,258,688 

748,502,053 

784,402,000 

786,877,691 

633,019,740 

651,397,468 

634,248,100 

782,173,960 

584,279,702 

411,462,360 

574,290,447 

488,156,281 

399,543,412 

495,593,161 

495,663,700 


{A)  Dec. 
(c)  Dec.  19 


Dec.  13 


Dec.  9 
{A)  Oct. 

{A)  Dec. 
Feb.  15 
{A)  Nov. 
Dec.  19 


352,253,000 

382,228,176 

390,808,000 

354,047,654 

374,724,290 

409,680,096 

362,094,000 

426,426,000 

413,209,393 

401,856,000 

383,128,587 

354,762,797 

250,542,000 

305,326,889 


(B)  420,000 


(a)  435,000 


(f) 

337,040 

(b) 

313,040 

HpI 

(c)  179,200 

Dec.  9 
Dec.  20 
Dec.  15 
Nov.  9 
Dec.  22 

Sept.  15 
Oct.  8 
Dec.  20 
Dec.  13 
(o)  Dec.  13 

(o)  Dec.  8 
Dec.  8 
Oct.  15 
July 
Dec.  15 

Nov.  30 
(o)  Oct.  20 
Oct.  20 
Dec.  1 5 
Oct.  20 

Nov. 
Dec.  15 
Nov.  9 
Dec.  21 


4,463,911,125 

2,554,025,704 

3,482,632,000 

2,227,879,772 

2,157,886,980 

2,025,063,700 

1,966,393,998 

1,749,016,316 

1,560,801,782 

1,433,759,975 

1,514,609,984 

1,337,733,243 

1,379,194,095 

1,334,964,749 

1,332,033,978 

1,157,858,730 
V 1 6,087,950 
1,109,315,094 
1,118,294,193 
975,664,102 

858,001,300 

959,430,412 

809,134,896 

874,023,045 


509,580 
291,555 
398,000 
255,004 
246,334 

231,200 
224,210 
199,659 
187,000 

163.500  1(f)  297,705 

172,901 

152.500 
157,442 
152,500 
152,059 


Dec.  21 
Dec.  23 
July  22 
Nov.  4 

Oct.  2 
Oct.  22 
Dec.  10 
Dec.  9 
(o)  Jan.  12 


Dec.  15 
Aug.  14 


2,262,620,409 

3,091,424,000 

1,987,661,654 

2,001,474,640 

1,732,420,700 

1,196,244,494 

1,521,639.979 

1,358,318,172 

1,187,872,330 

1.316,521,920 

1,200,506,087 

1,234,052,127 


131,900  („) 
77,800  (f) 
103,150  („) 
127,555 
100,323 

98,000 
109,500 
92,600 
99,774 


171,100 

165,200 

181,600 


Dec.  16 

(n)  Nov.  24 

(o)  Jan.  20 
(n)  Dec.22 

Dec.  17 


1,230.292,597 

809.964,028 

681.696.046 

890,509,813 

989,409,700 


Dec. 
Dec.  4 
Sept.  15 
Dec.  17 


707,995,258 

849.064.272 

686,548,440 

783,019,562 


11 

(G)  1 39,809 

172.600 

134.600 

(c)  162,500 

J 

(1)  120,000 

(c)  114,500 

(c)  142,240 

^HniniiSi 

(f)  120,667 

79,700 

(A)  73,200 

54,942 

0 

V 

0 

0 

(A)  121,300 

(c)  118,600 

47,990 

77,400 

91,490 

77,000 

(b)  69,870 

67,040 

(b)  88,330 

fiA  Ain 

91.500 

mUKTIVIpITil 

74,800 

76,790 

Dec.  1 3 
Dec.  6 
Dec.  20 
Dec.  1 7 
Dec. 

Dec.  21 
Dec.  22 
Jan.  12 
June  22 
Oct.  20 

Dec.  3 
Dec.  I 
Dec.  22 
(m)  Oct.  19 
Nov.  29 

(o)  Jan.  15 
Dec.  17 


720,018,554  (C) 

805,380,692 

708,450,887 

673,760,354 

801,444,000 

802,768,634 

571,833,994 

653,812,207 

631,681,400 

937,689,159 

521,136,258 

398,348,320 

543,152,601 

365,170,871 

207,140,920 

535,078,389  (g) 
476.272,500 


70,708  \{d)  166,390 

91,938 


91,640  1(A)  160,700 

65,277 
74,636 
72,100 
107,000 

59,490 
45,475 

58,662  |(,-)  100,000 


58,66^  l(j-)  100,000 

43,450  («)  71,000 

23,630 

102,180 
54,200 


Dec.  9 
Dec.  2 
Dec.  10 
Dec.  I 
Dec. 

(o)  Dec.  21 
Oct.  30 
Dec.  1 1 
Nov.  13 


615,092,925 

742,601,203 

632,626,358 

648,078,358 

744,186,000 

718.195,433 

515,523,750 

654,488,668 

513.962.900 


Dec.  16 


479,878,822 


Dec.  4 
Nov.  24 

Dec.  2 
(o)  Dec.  18 


417,368,862 
339,117,030  ( 
156,979,298 

522,063,648 
421,155,600  j( 


Aug. 
May  26 

Nov.  16 
(o)  Dec.  15 
Dec.  6 
(n)  Dec.  9 
Dec. 


Nov.  23 
Oct. 
Dec.  1 5 
Oct.  6 


266,320,000 

350,695,351 

318,395.010 

286,218,156 

293,010,721 

377,662,174 

263,299,360 

(L)  426,399,670  (L) 
395,333,291 
399,825,337 
350,024,224 
321,816,370 

122,937,000 


Aug. 
Oct.  21 

(o)  Dec.  1 

Oct. ‘20 
(n)  Dec.  1 5 
Dec. 

Nov. 
Dec.  22 
Oct. 
Dec.  16 
July  2 


198,959,000  I 
350.518,281  j 

180,932,804  ( 
287,165.218 
251,310.788 
304.400.743  . 
199,847,650 

160,646,601 
341,630,292  i 
364,574,445  !( 
318,700,406  ; 
317,772,280  I 


74,000 


Sept.  7 


Supplement  to  ELECTRICAL  WORLD,  May  18, 1929 


Output  and  Peak  Load  of  Largest 


Systems  in  North  Americ; 


luhlic  utility,  lighting,  power  and  electric  railway  systems  in  the  United  States,  Canada  and  Mexico  having  yea 


. . .  ””  ^  1 

1928 

Date  of  1 

stantaneous  ! 
System  ! 

Peak 

(6) 

Output  for  Year 
Kw.-Hr. 
(Including 
Purchased 
Energy) 

(7) 

Average 
Load 
in  Kw. 

1928 

(8) 

i 

Dec.  19  1 

4,832,459,513 

550,000 

Dec.  20 

4,210,700,000 

479,000 

-t)  Dec.  21 

4,174,661,000 

475,000 

Oct.  26 

2,762,459,843 

314,500 

Dec.  14 

2,545.713,564 

289,800 

Nov.  19 

2,438,304,900 

277,600 

2,358,032,225 

268,400 

Dec.  17 

2,266,856,345 

258,000 

Dec.  17 

1,879,024,063 

213,900 

Oct.  9 

1,847,072,621 

210,300 

1,764,742,160 

201,000 

Dec.  17 

1,719,825,708 

195,800 

1,583,985,000 

180,300 

July  25 

1,537,851,047 

175,100 

Dec.  1 1 

1,434,185,024 

163,300 

1,388,274,167 

158,000 

u)Dec.  II 

1,384,834,239 

157,700 

Dec.  1 1 

1,305,004,000 

148,500 

Oct.  23 

1,282,476,855 

146,000 

Dec.  18 

1,270,328,000 

144,600 

(A)  Dec. 

1,176,653,000 

1 33,900 

Nov.  19 

1,148,886,380 

1 30,800 

Dec.  17 

1,102,278,322 

125,500 

Dec.  20 

1,076,612,618 

122,600 

Dec.  4 

1,052,549,327 

119,800 

Dec.  13 

1,047,466.830 

119,200 

908,760,906 

103,500 

Dec.  20 

877,953,546 

100,000 

Nov  2 

857,209,496 

97,600 

(./)  Dec 

830,862,000 

94,600 

>)  Dec.  20 

825,430,643 

94,000 

746,709,000 

85,000 

Mar.  9 

730,061,103 

83,100 

Dec.  5 

655,035,700 

74,600 

Dec.  5 

645,621,149 

73,500 

Dec.  10 

639,415,709 

72,800 

Sept.  4 

612,905,709 

69,800 

Oct.  23 

606,647,383 

69,100 

Dec.  21 

584,714,544 

66,600 

567,869,411 

64,600 

>)  Dec.  18 

559,090,541 

63,700 

o)  Jan. 6 

549,922,100 

62,600 

June  9 

528,895,495 

60,200 

A)  Nov. 

506,009,000 

57,600 

..)  Dec  14 

458,973,651 

52,300 

Oct  29 

454,600,000 

51,800 

445^,804,848 

50,800 

441,845,615 

50,300 

r '  Dec.  7 

440,886,606 

50,200 

•A)  Oct. 

436,633,000 

49,700 

(-/)  Oct. 

430,427,600 

49,000 

Oct.  23 

429,933,355 

49.000 

( A)  .Aug. 

1  416,134,000 

47,400 

Nov.  26 

413,992,663 

47,100 

Dec.  28 

1  413,187,644 

47,000 

Oct. 

390.533,000 

44,400 

j)  Dec. 

383,337,429 

1  43,600 

(  ./  ( Krt. 

1  381,404,000  43,400 

1927 


System 
Peak  Load 
Kw. 

(Instan* 

taneous) 


(9) 


System 
Peak  Load 
(Est.  Over 
Thirty- 
Minute 
Period) 
Kw. 
(10) 


(^) 


732,400 

784,077 

952,000 

448,900 

439,568 


715,100 

765,703 

916,000 


447,500  (a) 


455,000 

435,500 


443,800 

475,000 

447.300 
422,000 

398.300 


319,599 

191,100 

271,665 

276,900 


m  332,405 


187,900 


274,000 


211,000 

293,731 

216,000 


(c)  257,700 
(o)  243,650 


285,000 


203,002 

229,314 

225,919 

265,000 

213,000 


225,804 

263,000 


(G) 


158,453 
224,508 
(J)  118,678 


154,044 

155,453 


128,120 
137,800 
(i)  127,000 

(0  140,000 


(d 


165,000 

113,570 

129,000 

120,200 

132,350 


133,300 

97,580 


132,400 

97,580 

113,234 

120,806 


(r)  98,700 

ib)  120,900 


(//)  70,245 


90,110 


(A)  75,000 


(A) 


101,000 
89,500 
(A)  77,950 

101,000 


74,100 


(c)  81,400 


(a)  88,200 


87,000 


98,500 


Date  of 
Instantaneous 
System 
Peak 


(H) 


Dec.  2 
Dec.  13 
Dec.  8 
Dec.  9 
July  29 


Dec.  20 
(n)  Oct.  24 
Dec.  19 
Nov.  28 


Dec.  6 
Mar.  1 
July  20 
Jan  24 


(o)  May  25 
(o)  Dec.  19 
Mar.  10 
Dec.  1 3 
April  16 


(A)  Dec. 

Oct.  5 
Sept.  20 
Dec.  22 
Nov.  9 


Dec.  21 
Dec.  19 
(A)  Sept. 


Nov.  21 
Dec.  28 
Jan.  27 
Dec.  9 
June  28 


Dec.  21 
Dec.  13 
Feb.  15 
(m)  Dec.  15 


(o)  July  27 
Dec.  30 


(A)  Dec. 
(c)  Dec.  19 


Dec.  13 


Dec.  9 
(A)  Oct 


(A)  Dec 
Feb.  15 
(A)  Nov 
Dec.  19 


74,000 


Sept.  7 


46  Indiana  k  Michigan  Electric  Company 

T  •  T  •  1  -  ra _ _ _ 


Output  for  Year 
Kw.-Hr. 
(Including 
Purchased 
Energy) 


(12) 


4,634,341,084 

2,877,090,621 

3,778,380,000 

2,421,357,098 

2,322,015,035 


2,142,549,100 

2,215,947,000 

1,860,613,091 

1,701,886,359 

1,745,776,428 


1,727,565,353 

1,449,881,883 

1,366,997,834 

1,351,590,977 

1,328,526,578 


1,249,808,094 

1,104,515.942 

1,131,133,000 

1,138,838,831 

1,095,378,000 


908,579,200 

1,026,886,645 

930,285,847 

957,946,741 

936,704,222 


884,762,116 

839,375,628 

787,258,688 

748,502,053 

784,402,000 


786,877,691 

633,019,740 

651,397,468 

634,248,100 

782,173,960 


584,279,702 

411,462,360 

574,290,447 

488,156,281 

399,543,412 


495,593,161 

495,663,700 


352,253,000 

382,228,176 


390,808,000 

354,047,654 

374,724,290 

409,680,096 

362,094,000 


426,426,000 

413,209,393 

401,856,000 

383,128,587 

354,762,797 


250,542,000 

305,326,889 


Average 
Load 
in  Kw. 
1927 


(13) 


529,000 

328,1100 

431,500 

276,300 

265,100 


244,500 

253,000 

212,400 

194.300 

199.300 


197,200 

165,500 

156,000 

154,300 

151,700 


*  •>  •i'  »  ’  .  . 

46 

91,560 

17 

1926 


142,700 
126,000 
129,100 
1 30,000 
125,000 


103,700 

117.200 

106.200 
109,300 
106,900 


101,000 

95,800 

89,900 

85,400 

89,500 


89,800 

72,260 

74.400 

72.400 
89,300 


66.700 
47,000 

65.600 

55.700 

45.600 


56,600 

56,600 


40,200 

43,fr>0 


44,600 

40,400 

42,800 

46,700 

41,340 


48.700 
47,200 
45,900 

43.700 
40,500 


28,600 

34,850 


Peak  Load 
Kw. 

(Instan¬ 

taneous) 

(M) 

Peak  Load 
(Est.  Over 
Thirty- 
Minute 
Period) 

Kw. 

(15) 

Date  of 
Instantaneous 
Peak 

(16) 

Output  for  Year 
Kw.-Hr. 

(17) 

68,800 

682,800 

Dec.  9 

4,463,911,125 

731,964 

7lt),7l4 

Dec.  20 

2,554,025,704 

897,000 

867,000 

Dec.  15 

3,482,632,000 

422,700 

Nov.  9 

2,227,879,772 

406,970 

Dec.  22 

2,157,886,980 

439,000 

(a)  435,000 

Sept.  15 

2,025,063,700 

(B)  420,000 

400,000 

Oct.  8 

1,966,393,998 

444,000 

431,500 

Dec.  20 

1,749,016,316 

415,000 

408,000 

Dec.  13 

1,560,801,782 

(f)  337,040 

(o)  Dec.  13 

1,433,759,975 

(b)  313,040 

(o)  Dec.  8 

1,514,609,984 

278,121 

Dec.  8 

1,337,733,243 

188,400 

186,000 

Oct.  15 

1,379,194,095 

251,660 

July 

1,334,964,749 

284,260 

Dec.  15 

1,332,033,978 

251,500 

Nov.  30 

1,157,858,730 

(c)  1 79,200 

185,000 

(o)  Oct.  20 

716,087,950 

202,000 

Oct.  20 

1,109,315,094 

287,119 

280,500 

Dec.  1 5 

1,118,294,193 

205,000 

Oct.  20 

975,664,102 

194,402 

Nov. 

858,001,300 

210.420 

Dec.  1 5 

959,430,412 

118,113 

186,800 

Nov.  9 

809,134,896 

265,200 

259,750 

Dec.  21 

874,023,045 

(G)  1 39,809 

Dec.  13 

720,018,554 

181,677 

172,600 

Dec.  6 

805,380,692 

135,665 

134,600 

Dec.  20 

708,450,887 

190,276 

Dec.  1 7 

673,760,354 

120,270 

Dec. 

801,444,000 

(f)  162,500 

Dec.  21 

802,768,634 

103,783 

97,500 

Dec.  22 

571,833,994 

136,800 

1 32,000 

Jan.  12 

653,812,207 

(t)  120,000 

(c)  114,500 

June  22 

631,681,400 

150,000 

(c)  142,240 

Oct.  20 

937,689,159 

121,700 

120,200 

Dec.  3 

521,136,258 

91,500 

89,700 

Dec.  1 

398,348,320 

(c)  120,667 

125,000 

Dec.  22 

543,152,601 

79,700 

(A)  73,200 

(m)  Oct.  19 

365,170,871 

54,942 

50,000 

Nov.  29 

207,140,920 

(A)  107,400 

(o)  Jan.  15 

535,078,389 

(A)  121,300 

(c)  118,600 

Dec.  17 

476,272,500 

47,990 

Aug. 

266,320,000 

77,400 

77,000 

May  26 

350,695,351 

91,490 

Nov.  16 

318,395,010 

(A)  69,870 

(o)  Dec.  15 

286,218,156 

67,040 

67,040 

Dec.  6 

293,010,721 

82,300 

(n)  Dec.  9 

377,662,174 

56,000 

Dec. 

263,299,360 

(L)  95,000 

(L)  426,399,670 

(bj  88;330 

90,000 

Nov.  23 

395,333,291 

86,410 

Oct. 

399,825,337 

91,500 

90,000 

Dec.  1 5 

350,024,224 

74,800 

65,000 

Oct.  6 

321,816,370 

34,000 

Dec. 

122,937,000 

80,070 

16,790 

Dec.  18 

334,518,201 

Oct.  29 


454,600,000 

445.804.848 


51.800 

50.800 


90,110 


;  Generating  and  Distributing 

Z2L 


yearly  output  in  excess  of  100,000,000  kw.-hr.  during  1928 


Yeai 


Average 
Load 
in  Kw. 
1926 


(18) 


Peak  Load 
Kw. 

(Instan¬ 

taneous) 


(19) 


1925 

1924 

1923 

Peak  Load 

Date  of 

Output  for  Year 

Kw. 

Date  of 

Output  for  Year 

Peak 

Date  of 

Output  for 

nstantaneous 

Kw.-Hr. 

(Instan- 

Peak 

Kw.-Hr. 

Load 

Peak 

Year 

Peak 

taneous) 

Kw. 

Kw.-Hr. 

(20) 

(21) 

(22) 

(23)  * 

(24) 

(25) 

(26) 

(27) 

Dec.  21 

2,262,620,409 

615,283 

Dec.  23 

2,056,432,473 

555,433 

Dec.  5 

1,899,679,975 

Dec.  23 

3,091,424,000 

Dec.  19 

624,000 

Dec.  4 

2,573,286,711 

July  22 

1,987,661,654 

Mar.  10 

1,664,151,512 

312,500 

Oct.  17 

1,548,896,120 

Nov.  4 

2,001,474,640 

343,701 

Dec.  19 

1,887,113,680 

306,945 

Dec.  12 

1,725,619,492 

Oct.  2 

1,732,420,700 

335,800 

Nov.  21 

Dec.  5 

Oct.  22 

1,196,244,494 

Dec.  10 

i;52i;639,979 

334,048 

Dec.  22 

1,313,297,283 

299,438 

Dec.  27 

1,148,511,101 

Dec.  9 

1,358,318,172 

335,689 

Dec.  22 

1,198,240,840 

282,654 

Dec.  5 

(o)  Jan.  12 

1,187,872,330 

io)  287,000 

Dec.  16 

1,054,909,770 

270,800 

Dec.  1 1 

1,316,521,920 

1,196,885,215 

1,140,890,776 

Dec.  15 

L200,506,087 

Aug.  14 

i;234,052;i27 

159,150 

Dec.  15 

1,121,245,976 

156,500 

July  26 

Dec.  16 

1,230,292,597 

239,380 

Dec.  16 

219,500 

Nov.  20 

in)  Nov.  24 

809,964,028 

(o)  Jan.  20 

681,696,046 

(o)  151,200 

Dec.  2 

139,314 

Oct.  23 

in)  Dec. 22 

890,509,813 

Dec.  1 7 

989,409,700 

227,954 

Dec.  10 

865,079,266 

187,275 

Dec.  20 

802,859,991 

Dec. 

707,995,258 

135,335 

Dec.  22 

630,923,200 

116,453 

Nov. 

Dec.  4 

849,064,272 

156,179 

Dec.  16 

595,329,699 

138,291 

Nov.  27 

553,624,392 

Sept.  15 

686,548,440 

146,789 

Dec.  5 

139,849 

Sept.  18 

Dec.  17 

783,019,562 

Dec.  23 

684,632,824 

Dec.  20 

598,808,757 

Dec.  9 

(/)  615,092,925 

(/))  115,392 

Dec.  5 

iE)  514,065,402 

98,017 

Dec.  4 

427,460,666 

Dec.  2 

742,601,203 

156,619 

Dec.  5 

691,099,810 

149,196 

Nov.  26 

636,428,456 

Dec.  10 

632,626,358 

Dec.  19 

Dec.  19 

Dec.  1 

648,078,358 

167,929 

Nov.  24 

564,459,887 

153,123 

Dec.  10 

526,465,178 

Dec. 

744,186,000 

105,544 

Dec. 

749,653,000 

105,452 

Dec. 

(o)  Dec.  21 

718,195,433 

Dec.  23 

648,307,210 

138,410 

Dec.  19 

678,346,746 

Oct.  30 

515,523,750 

91,824 

Dec.  19 

86,487 

Nov.  9 

Dec.  1 1 

654,488,668 

Dec.  10 

477,593,985 

^KSlRiTil 

Mar  5 

Nov.  13 

513,962,900 

April  16 

Jan.  3 

Dec.  16 

479,878,822 

101,162 

Dec.  22 

437,209,701 

98,945 

Dec.  13 

426,337,964 

417,368,862 

75,000 

341,939,101 

warmm 

340,864,488 

Dec.  4 

339,117;030 

(m)  671723 

Dec.  4 

315,582,737 

MM 

Sept.  27 

2891903,699 

Nov.  24 

156,979,298 

36,456 

Nov.  15 

129,946,323 

■B 

Dec. 

108,364,544 

Dec.  2 

522,063,648 

Dec.  3 

417,544,531 

92,723 

Dec. 

415,424,787 

(o)  Dec.  18 

421,155,600 

(o)  91,600 

(o)  Dec.  19 

394,013,720 

Dec.  20 

365,997,750 

Aug. 

198,959,000 

48,238 

May 

Aug. 

222,590,000 

Oct.  21 

350,518,281 

77,000 

Dec.  15 

279,848,936 

Dec.  5 

273,643,372 

(o)  Dec.  1 

180,932,804 

(o)  33,300 

io)  Dec.  1 1 

37,970 

May  8 

156,333,990 

287,165,218 

50,900 

196,432,892 

Oct.  20 

(/)  25i;310,788 

36,222 

Dec.  10 

32;463 

Nov.  20 

153;500;531 

in)  Dec.  15 

304,400,743 

Dec.  23 

276,663,178 

56.400 

Dec.  18 

262,940,313 

Dec. 

199,847,650 

Nov.  25 

27,400 

Dec.  3 

129,318,120 

Nov. 

160,646,601 

25,000 

Dec. 

Dec.  22 

341,630,292 

69,300 

Dec.  16 

57,000 

Jan. 

182,281,000 

Oct. 

364,574,445 

(o)  68,375 

Sept.  29 

50,300 

M^ay  22 

251,144,646 

Dec.  16 

318,700,406 

77,000 

Dec.  23 

70,000 

Dec.  27 

269,870,850 

July  2 

317,772,280 

56,700 

Nov.  8 

59,600 

June  13 

Dec.  8 

262.971.086 

.125 

,704 

,000 

.772 

,980 


,700 

,998 

,316 

,782 

.975 


,984 

,243 

,095 

.749 

,978 


,730 

,950 

,094 

,193 

,102 


,300 

.412 

,896 

,045 


509,580 

291,555 

398,000 

255,004 

246,334 


656,312 

809,000 

395,900 

380,084 


231,200 

224,210 

199,659 

187,000 

163,500 


ic) 


391,000 

291,000 

387,200 

367,048 

297,705 


172,901 

152,500 

157,442 

152,500 

152,059 


258,623 

172,600 


271,200 


131,900 

77,800 

103,150 

127,555 

100,323 


in) 

ic) 

in) 


171,100 

165,200 

181,600 

251,375 


98,000 

109,500 

92,600 

99,774 


130,403 

203,904 

157,332 

228,000 


1,554 

1,692 

,887 

1,354 

,000 


1,634 

,994 

,207 

,400 

,159 


1,258 

1,320 

!,60l 

1,871 

1,920 


,389 

,500 


(C) 


ig) 


70,708 

91,938 

80,373 

79,909 

91,500 


id) 


166,390 

168,659 

131,468 

203,199 

112,343 


91,640 

65,277 

14, 

72,100 

107,000 


(6) 


160,700 

107,030 

155,000 

115,000 


59,490 

45,475 

58,662 

43,450 

23,630 


109,860 


(»•) 

(m) 


100,000 

71,000 

45,000 


102,180 

54,200 


ic) 


106,100 

105,500 


,000 

.351 


,010 

1,156 

1,721 

1,174 

',360 


►,670 

,291 

,337 

,224 

1,370 


,000 

1,201 


30,400 

40,118 


(*) 


38,555 

81,500 


36,311 

32,766 

32,737 

43,114 

30,000 


ib) 

ib) 

is) 

in) 


58,390 

68,270 

67,180 

79,440 

39,250 


iL) 


48,700 

45,200 

45,600 

65,068 

36,800 


46,000 

84,765 

75,484 

84,000 

71,800 


14,000 

38,187 


74,800 


Dec.  8 


262,971,086 


'I  Drc. 
(  /i  ( )ci. 


I 


Sept.  7 


' . 

383,337,429  ;  43,600  74,100 

381,404,000  43,400  ' 

46  Indiana  &  Michigan  Electric  Company .  46 

47  The  Connecticut  Light  &  Power  Company .  47 

48  The  California  Oregon  Power  Company .  48 


305,326,889 

241,723,000 


Louisiana  Power  &  Light  Company .  56 


Rochester  Gas  ic  Electric  Corporation. 
Texas  Power  &  Light  Company . 


Philadelphia  Suburban-Counties  Gas  &  Electric  Company 

St.  l.awrence  Valley  Power  Corporation . 

Columbus  Electric  &  Power  Company  and  Subsidiaries... 

City  of  Seattle,  Light  &  Power  Department . 

Northern  Indiana  Public  Service  Company . 


50 

{A)  82,600 

51 

{A)  107,000 

52 

84,386 

53 

{A)  80,696 

54 

110,500 

108,000 

55 

98,400 

56 

{A)  92,553 

57 

(c)  84,205 

58 

(A)  67,494 

59 

80,300 

60 

84,900 

(o)  75,290 

61 

{A)  92,620 

62 

76,600 

76,600 

63 

61,150 

64 

(c)  66,300 

65 

(A)  68,000 

66 

67,900 

54,670 

67 

48,285 

68 

74,890 

69 

76,800 

75,000 

70 

52,094 

Public  Service  Company  of  Colorado .  71 

Uirmingbam  Electric  Company .  72 

The  Southern  Sierras  Power  Company  (S) .  73 

Northwestern  Electric  Company .  74 

Louisville  Gas  &  Electric  Company  and  Subsidiaries .  75 


67,797 
(/f)  53,720 


(//)  53,100 


The  Columbus  Railway,  Power  &  Light  Company .  76 

Wisconsin  Power  &  Light  Company .  77 

United  Illuminating  Company  (  U) .  78 

Salt  River  Valley  Water  Users’  Association .  79 

Interstate  Public  Service  Company .  80 


60,000 
(f)  61,532 

(B)  34,500 


\(c)  35,628 


Michigan  Northern  Power  Company .  81 

Los  Angeles  (>as  &  Electric  Corporation .  82 

Arkansas  Power  &  Light  Company .  83 

Kansas  Cias  &  Electric  Company .  84 

I  he  Scranton  Electric  Company .  85 


iq)  35,236 
81,500 


(^)  49,900 

52,400 


Hartford  Electric  Light  Company .  86 


Central  Maine  Power  Company .  87 

Pacific  Power  &  Light  Company .  88 

Illinois  Electric  Power  Company .  89 

The  Empire  District  Electric  Company .  90 


Public  Service  Company  of  Oklahoma .  91 

U.  S.  (jovernment  (Muscle  Shoals) .  92 

Nebraska  Power  Company .  93 

Penn  Central  Light  &  Power  Company .  94 

Central  Hudson  Gas  &  Electric  Corporation .  95 


1 30,000 
(A)  47,000 

45,950 
55,000 


City  of  Tacoma,  Light  Division,  Dept.  Pub.  Util .  96 

Florida  Power  &  Light  Company .  97 

Kentucky  &  West  Virginia  Power  Company .  98 

Kentucky  Utilities  Company .  99 

Gulf  States  Utilities  Company .  100 


49,000 
(A)  60,708 

11,000 


Illinois  Power  &  Light  Corporation  (Southern  Group) .  101 

City  of  Cleveland,  Division  of  Light  &  Power .  102 

Illinois  Power  &  Light  Corporation  (Central  Group) .  103 

Blackstone  Valley  Gas  &  Electric  Company .  104 

Dallas  Power  &  Light  Company .  105 


\{A)  46,400 


Long  Island  Lighting  Company  System .  106 

Memphis  Power  &  Light  Company .  107 

Westchester  Lighting  Company .  108 

New  Bedford  Gas  &  Edison  Light  Company .  109 

Des  Moines  Electric  Light  Company .  110 


54,935 
U)  41,261 
45,200 
58,800 


(0 

46,000 

120,600 

45,800 

53,000 

49,000 

(0 

39,910 

35,204 

43,000 

ic) 

43,000 

54,970 

50,000 

Central  Illinois  Light  Company .  .  Ill 

San  Diego  Consolidated  Gas  &  Electric  Company .  112 

Indiana  Service  Corporation .  113 

I'ampa  Electric  Company  and  Subsidiaries .  114 

Moline-Rock  Island  Manufacturing  Company .  115 


Wisconsin  Public  Service  Corporation .  116 

Broad  River  Power  Company  (W)* .  117 

Atlantic  City  Electric  Company .  118 

West  Texas  Utilities  Company .  119 

Fort  Worth  Power  &  Light  Company .  120 


Central  Power  &  Light  Company .  121 

Edison  Electric  Company  of  Lancaster,  Pa. .  122 

Ferre  Haute,  Indianapolis  ic  Eastern  Traction  Company —  123 

The  Worcester  Electric  Light  Company .  124 

Indiana  (Jeneral  Service  Company .  125 


Delaware  Electric  Power  Company .  126 

Southwestern  Gas  ic  Electric  Company .  127 

Staten  Island  Edison  Corporation - ^ .  128 

Cumbetland  County  Power  ic  Light  Company .  129 

New  York-Pennsylvania  Power  System  (P) .  130 


Salem  Electric  Lighting  Company .  131 

Kansas  Power  ic  Light  Company. . . .  132 

Fall  River  Electric  Light  Company  .  133 

United  Electric  Light  Company  (Springfield,  Mass.) .  134 

W  heeling  Electric  Company .  135 


454,600,000 


Dec.  13 


45,000 

40,000 

31,720 

35,030 

34,750 

(i)  60,000 

{b)  54,800 

41,500 

(c)  44,220 

{A)  39,800 

(c)  34,845 

{A)  32,060 

36,900 

36,300 

26,480 

24,500 

23,500 

(c)  31,790 

32,600 

28,100 

31,380 

30,200 

(i)  32,000 

(b)  30,101 

30,500 

30,500 

30,750 

28,800 

28,400 

39,500 

39,500 

1  1 

1  390,808,000  1  44,6 

,850  80,070  76.790 

I  Dec.  18 

,600  1 . 

.•.I........,- 

Oct.  29 

454,600,000 

51,800 

445,804,848 

50,800 

441,845,615 

50,300 

(n)  Dec.  7 

440,886,606 

50,200 

(A)  Oct. 

436,633,000 

49,700 

(A)  Oct. 

430,427,600 

49,000 

Oct.  23 

429,933,355 

49,000 

(A)  Aug. 

416,134,000 

47,400 

Nov.  26 

413,992,663 

47,100 

Dec.  28 

413,187,644 

47.000 

(A)  Oct. 

390,533,000 

44,400 

(o)  Dec. 

383,337,429 

43,600 

(A)  Oct. 

381,404,000 

43,400 

378,609,988 

43,100 

Nov.  19 

376,764,523 

42,900 

(A)  Sept. 

374,563,000 

42,700 

Dec.  4 

356,228,046 

40,600 

June  9 

341.060,000 

38,800 

(o)  Nov. 

339,189,800 

38,600 

(A)  Dec. 

338,629,000 

38,600 

April  1 1 

319,190,403 

36,300 

Nov.  26 

309,338,919 

35,200 

April  5 

308,177,094 

35,100 

Dec.  4 

307,909,700 

35,050 

302,031,809 

34,400 

Dec.  12 

298,387,145 

34,000 

(A)  Aug. 

298,379,513 

34,000 

(n)  July  24 

294,781,380 

33,550 

(A)  Dec. 

286,820,000 

32,650 

285,767,900 

32,500 

Dec.  18 

283,654,155 

32,300 

(o)  Nov. 

283,520,629 

32,300 

(B)  Dec.  3 

275,965,650 

31,400 

June  4 

275,550,594 

31,400 

(o)  Feb. 

272,698,429 

31,050 

(q)  July  15 

270,078,433 

30,750 

Dec.  27 

269,681,600 

30,700 

259,164,000 

29,500 

(A)  Dec. 

249,717,000 

28,400 

Dec.  14 

245,526,000 

27,950 

(n)  Dec.  17 

242,563,000 

27,600 

Dec.  20 

240,169,182 

27,400 

232,877,000 

26,500 

July  3 

228,660,184 

26,000 

Aug.  8 

226,034,240 

25,700 

(o)  Oct. 

224,426,315 

25,550 

Feb.  14 

222,096,800 

25,300 

(A)  Sept. 

219,813,000 

25,000 

Oct.  30 

213,808,418 

24,300 

Nov. 2 

213,612,676 

24,300 

Dec.  19 

208,399,465 

23,700 

(A)  Jan. 

199,322,000 

22,700 

July  9 

194,912,000 

22,200 

(o)  July 

194,822,819 

22,200 

S.  5;  in)  D.  20 

191,081,273 

21,750 

187,171,597 

21,300 

Dec.  21 

186,242,950 

21,200 

Dec.  2 1 

184,066,909 

20,950 

(o)  Dec.  20 

182,918,142 

20,800 

(A)  Dec. 21 

179,165,000 

20,400 

Dec.  29 

172,923,000 

19,700 

iA)  Dec. 

172,781,000 

19,670 

Dec.  24 

171,315,819 

19,500 

Dec.  20 

167,613,529 

19,080 

159,666,072 

18,180 

iK) 

156,467,174 

17,810 

153,825,600 

17,500 

Dec.  1 7 

152,957,600 

17,400 

Sept.  21 

152,885,453 

17,400 

Oct.  17 

151,902,906 

17,300 

149,811,913 

17,060 

Dec.  31 

148,932,217 

16,950 

Aug.  28 

148.331,000 

16,900 

(o)  Dec. 

147,963,154 

16,840 

(A)  Aug. 

146,749,000 

16,700 

(o)  Nov, 

146,744,975 

JV700 

(A)  Dec 

143,646,000 

TC340 

135,476,900 

15,400 

Dec.  20 

123,928,368 

14,100 

Mar.  1 3 

122,579,000 

13,950 

Jan. 4 

122,337,055 

13,930 

(o)  Nov. 

119,647,273 

13,600 

Nov.  26 

117,999,180 

13,430 

Dec.  17 

114,835,060 

13,070 

Dec.  19 

112,741,794 

12,830 

Dec.  3 

112,097,459 

12,760 

108,519,670 

12,350 

Dec.  30 

108,444,279 

12.340 

Oct.  10 

108,016,994 

12,300 

104,830,000 

11,930 

a)  88,200 


q)  35,958 
74,000 


■)  51,300 

0  48,600 


Dec.  13 


Dec.  9 
(A)  Oct. 


390,808,000 

354,047,654 

374,724,290 

409,680,096 

362,094,000 


(/I)  Dec. 
Feb.  15 
(A)  Nov. 
Dec.  19 


426,426,000 

413,209,393 

401,856,000 

383,128,587 

354,762,797 


Sept.  7 


Nov.  28 
(A)  Sept.  14 


250,542,000 

305,326,889 

241,723,000 

379,630,884 

352,809,582 


355,707,000 

328,712,384 


(n)  Dec.  6 
(A)  Oct. 


301,548,  b68 
319,842,000 


May  25 
Dec.  9 
Nov.  30 


260,726,212 

277,591,025 

271,440,543 


(A)  Dec. 
July  13 
(A)  Dec. 


285,892,553 

289,073,000 

279,334,470 

255,766,000 

234,238,160 


Aug.  24 
Oct.  20 


254,843,000 
275,376,599 
222,132,700 
206,356,017 
(p)  237,227,562 


(q)  Dec.  8 
Dec.  21 


(A)  Dec. 
Feb.  15 


271,701,688 

247,191,413 

183,843,000 

221,118,000 

237,512,000 


Feb.  17 


220,324,000 


(o)  Dec.  16 
(A)  Dec. 
Dec.  7 

61,000  I  (o)  Aug.  31 


220,727,440 

171,611,000 

213,752,872 

262,409,515 


Dec.  8 
Nov.  29 
{A)  Dec.  21 


»)  52,900  I  (o)  Dec.  15 


135,199,859 

565,609,500 

201,094,000 

226,892,235 

222,368,156 


Dec.  30 
(A)  Jan.  12 
Aug.  8 
Dec.  5 
July  20 


197,580,149 

214,167,000 

168,960,000 

185,904,592 

155,783,691 


Dec.  19 


174,146,677 


(o)  Dec.  7 
(A)  Dec.  23 


165,318,271 

171,925,970 


(A)  Dec.  166,244,000 

V  York  Edis  on  and  Allied  Companies) 
48,000  Jan.  4  173,617,378 

36,400  .  134,416,934 


Dec.  15 


Nov.  30 
Jan.  I 
Nov.  28 


135,692,265 

126,801,100 

131,861,909 

114,195,401 

131,017,494 


Sept.  3 
(A)  April 


153,364,676 

I57,892’666 

140.230,159 


{A)  May  19 


120,521,353 

135,474,100 


34,500  Dec.  13 
.  Nov.  20 


112,890,480 

105,634,000 


•)  25,000  I  (o)  Dec.  21 

"  Feb.'  I’b  ” 


109,786,578 


107,715,140 

116,194,720 


Dec.  16 


115,393,187 


Nov.  28 
Sept.  20 


108.254,302 

101,315,500 


1 1  b)  58,390  (o)  Dec.  1 


25, 

m 

67,0( 

i: 

O') 

67,000 

25, 

,175 

43,800 

19, 

,590 

27,6: 

17 

24, 

on 

42,000 

29, 

,950 

62,21 

62,000 

15, 

64, 

,44 

,6G 

iO 

10 

102,500 

22, 

,95 

iO 

25, 

,9C 

10 

62,450 

24, 

.24 

to 

... 

22, 

1 

10 

55 

1 

40,300 

24, 

,45 

to 

64 

n 

19, 

.2J 

to 

n 

21, 

10 

(»)  34 

1 

it) 

34,100 

17, 

,7J 

to 

(i)  22 

20,000 

Nov.  16 
(o)  Dec.  15 
Dec.  6 
(n)  Dec.  9 
Dec. 


318,395,010 

286,218,156 

293,010,721 

377,662,174 

263,299,360 


Nov.  23 
Oct. 
Dec.  1 5 
Oct.  6 


(L)  426,399,670  (L) 
395,333,291 
399,825,337 
350,024,224 
321,816,370 


Dec. 
Dec.  18 


122,937,000 

334,518,201 


ib) 

58,390 

ib) 

68,270 

is) 

67,180 

in) 

79,440 

39,250 

46,000 

84,765 

75,484 

84,000 

71,800 

356,040,480 

326,148,706 


38.745  |(„) 
37,232 


339,468,000 


600  (n)  Dec.  21 

....  Dec. 


278,626,089  ! 
222,927,000  (  V) 


June  23 
Dec.  14 
Dec.  8 


257,540,000 

232,848,275 

227,490.211 


Dec.  14 
Oct. 

June  30-July  I  &  2 
Dec. 


268,618,910 

200,750,534 

273,230,332 

237,403,000 

222,310,255 


Dec.  7 
Nov. 
Sept.  3 
Nov.  4 


258,765,399 
115,535,700 
113,107,669 
(p)  243,812.849  (p) 


29,500 

26,000 

(e) 

27,850 


Dec.  23 
Dec. 
Dec. 
Nov.  22 


150,060,345 

213,459,806 

151.908,790 

194,417,500 

214,065,156 


Aug.  26 


192,253,000 


(o)  Dec.  17 
Dec. 
Aug.  20 
Nov.  23 


183,268,485 

166,214,470 

165,088,310 

214,669,321 


20,921  (q)  628,410 
19,000  (i)  35,000 

19,400  . . 

24,730  (w)  59,260 


Nov.  1 1 
Sept.  22 
Nov.  30 


439,380,300 

187,052,800 

227,630,419 


Oct.  II 
Feb. 
April  13 
(»)  Dec.  21 
(/)  Dec.  2 


195,791,000 

173,623,725 

137,256,705 

146,560,259 

100,344,073 


164,932,820 


51,792  (o)  Nov.  30 

.  Nov. 


153,976,958 

159,430,750 


....  Dec. 

430  Dec.  15 

000  Dec.  20 

000  Nov.  8 


137,786,000 

126,197,021 

172,222,651 

128,293,150 


Dec.  21 
Nov.  I 
Dec.  13 
Dec.  7 
Sept.  14 


117,679,234 

123,369,160 

123,632,339 

100,462,550 

124,713,651 


(o)  Nov.  1 7 
Sept.  4 
Dec. 


150,635,115 

166,141,366 

155,794,457 


125,91 1,J63 


1,000  Dec.  1 3 
.  Dec.  8 


105,039,000 

104,648,573 


Aug.  13 


111,341,210 


1,000  Feb.  19  &  23 
1,740  . 


100,957,540 

107,971,800 


Dec.  28 
Jan.  18 


100,874,562 

169,818.700 


18,800  |(n) 


Dec.  16 
July  2 


(n)  Jan.  27 
Dec.  21 


(o)  Dec.  1 1 


133,329,990  37,970 


156,333,990 

lOA  417  gQ7 


(w)  128,835,1 


183,622,5 


I  10,0  I  /,u 


msmm 


108,016,994 

104,830,000 


Nov.  16 
(o)  Dec.  15 
Dec.  6 
(n)  Dec.  9 
Dec. 


318,395,010 

286,218,156 

293,010,721 

377,662,174 

263,299,360 


(L)  426,399,670 
395,333,291 
399,825,337 
350,024,224 
321,816,370 


122,937,000 

334,518,201 


167,613,529 

159,666,072 


II 


18,800  (n)  31,000 


,{x)  30,300 


1,991  38,900 

1,644  . 


11,515 
'  "12,538’ 


36,400 


101,315,500 


(o)  Dec.  1 


Oct.  20 
(n)  Dec.  15 


Dec.  16 
July  2 


Dec.  8 
(n)  jan.  27 


Nov.  18 


Dec.  29 
Dec.  22 


Dec.  22 
Dec. 
July  16 
Dec. 
Dec.  8 


iq)  33,084  I  (q)  Aug.  22 
Dec.  17 


(?)  628,410  I  Dec.  30 


Dec.  18 


180,932,804 

(o) 

33,300 

(o)  1 

287,165,218 

(/)  251,310,788 

36,222 

D 

304,400,743 

D 

199,847,650 

33,100 

N< 

160,646,601 

25,000 

1 

341,630,292 

69,300 

D 

364,574,445 

(o) 

68,375 

Se 

318,700,406 

77,000 

D 

317,772,280 

56,700 

N 

262,971,086 

304,116,460 

(n) 

47,400 

i 

296,678,980 

62,069 

D 

264,399,000 

53,400 

S< 

. 

247,311,779 

53,500 

D 

252,735,540 

56,000 

204,811,841 

38,910 

C 

218,245,950 

50,800 

C 

170,852,661 

28,800 

D 

244,055,341 

55,000 

D 

224,109,866 

37,749 

D 

260,300,140 

40,500 

June 

196,911,791 

(B) 

34,500 

217,377,479 

48,700 

D 

252,186,398  (?)  30,297 

184,683,171  69,000 


177,590,200  35,200 

197,864,432  (n)  39,800 


190,355,000 


174,943,577  (o)  33,300 

155,585,707  . 


178,047,098 


177,233,500 

208,994,394 


157,662,360  33,400 


151,475,140 


138,876,293  (o)  41,440 

144,739,433  31,700 


121,627,000 

104,207,062 

155,470,639 


106,992.465 

117,956,180 


108,316,069 
(ft-)  128,835,193 


183,622,525 


50,00C 

^50 


134,416,934 


May  8 
Dec.  5 
Nov.  20 
Dec.  18 
27,400  I  Dec.  3 


156,333,990 

196,432,892 

153,500,531 

262,940,313 

129,318,120 


Jan. 
M^ay  22 
Dec.  27 
June  13 


182,281,000 

251,144,646 

269,870,850 

217,138,000 


46,400  Dec.  10 
61,824  Dec.  6 


259,720,216 

248,156,900 


37,570  Dec.  17 


225,453,000 


42,300  Sept.  5 
51,700  Dec. 


174,670,219 

211,765,420 


Oct.  16 
Dec.  7 


160,246,106 

115,431,550 


35,202  Dec.  5 
40,100  June  11 
30,900  Dec.  19 
40,650  Dec.  5 


145,302,874 
162,443  207 
219,653,900 
152,702,800 
143,749,060 


34,510  Oct.  19 
43,500  Dec.  18 


261,577,017 

127,357,201 


33,000  Dec.  3 


160,464,200 


!  ^o'..V2  (  ISI-JOiSSO  i 


146,136,310 

116,676,395 


152,681,540 


Dec.  19 
Dec.  20 


160,624,600 

147,423,930 


136,757,822 


Dec.  10 
Dec.  3 


126,621,397 

105,400,728 


133,707,946 


Dec.  18 


240,662,700 


X 


IU0,}iy,0/U  l£,}7U 

108.444,279  12.340  30.500  .  Nov.  28 

108,016,994  12,300  36.800  36,800  Sept.  20 

104.839.000  !  11,930  . .  . 

109  I  New  Bedturd  (Jai  &  Ldison  Light  Company . I  109 

110  Des  Moines  Electric  Light  Company .  110 


108.254,302 

101,315,500 


Central  Illinois  Light  Company .  .  Ill 

San  Diego  Consolidated  Gas  &  Electric  Company .  112 

Indiana  Service  Corporation .  113 

Tampa  Electric  Company  and  Subsidiaries .  114 

Moline*Rock  Island  Manufacturing  Company .  115 


Wisconsin  Public  Service  Corporation .  116 

Broad  River  Power  Company  (W)* .  117 

Atlantic  City  Electric  Company .  118 

West  Texas  Utilities  Company .  119 

b'ort  Worth  Power  &  Light  Company .  120 


Central  Power  &  Light  Company .  121 

Edison  Electric  Company  of  Lancaster,  Pa .  122 

Terre  Haute,  Indianapolis  &  Eastern  Traction  Company....  123 

The  Worcester  Electric  Light  Company .  124 

Indiana  General  Service  Company .  125 


Delaware  Electric  Power  Company .  126 

Southwestern  Gas  ic  Electric  Company .  127 

Staten  Island  Edison  Corporation .  128 

Cumberland  County  Power  &  Light  Company .  129 

New  York-Pcnnsylvania  Power  System  (P) .  130 


Salem  Electric  Lighting  Company .  131 

Kansas  Power  &  Light  Company.. .  132 

Fall  River  Electric  Light  Company .  133 

United  Electric  Light  Company  (Springfield,  Mass.) .  134 

Wheeling  Electric  Company .  135 


Total  (C)  (I). 


Canada 

Hydro-Electric  Power  Commission  of  Ontario . 

The  Shawinigan  Water  &  Power  Company . 

Duke-Price  Power  Company,  Ltd . 

Montreal  Light,  Heat  &  Power  Consolidated . 

Canadian  Hydro-Electric  Corporation,  Ltd.  System* 


Laurentide  Power  Company,  Ltd . 

Winnipeg  Electric  Company  (J) . 

Canadian  Niagara  Power  Company,  Ltd . 

West  Kootenay  Power  fit  Light  Company,  Ltd 
City  of  Winnipeg  Hydro-Electric  System . 


British  Columbia  Electric  Railway  Company,  Ltd .  II 

Canada  Northern  Power  Corporation,  Ltd.  System .  12 

Dominion  Power  &  Transmission  Company,  Ltd .  13 

Southern  Canada  Power  Company,  Ltd .  14 

Kaministiquia  Power  Company,  Ltd.  (R) . 


Mexico 

riie  Mexican  Light  &  Power  Company,  Ltd . 

Cia.  Agricola  y  de  Fuerza  Electrica  del  Rio  Conchos 
(iuanajuato  Power  &  Electric  Company . 


Electric  Railways 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines . 

Williamsburgh  Power  Plant  Corporation  (B.M.T.)...  . 

Philadelphia  Rapid  Transit  Company . 

The  Pennsylvania  Railroad  (L.  1.  City  Gen.  Sta.) . 


Boston  Elevated  Railway . 

The  New  York  Central  Railroad  Company . 

The  New  York,  New  Haven  &  Hartford  Railroad  Company 

Pacific  Electric  Railway  Company . 

Chicago,  Milwaukee,  St.  Paul  &  Pacific  Railroad  Company. 


Twin  City  Rapid  Transit  Company .  II 

Kansas  City  Public  Service  Company .  12 

Norfolk  &  Western  Railway  Company .  13 

The  Connecticut  Company .  14 

The  Virginian  Railway  Company .  15 


*  Because  of  absorptions  and  consolidations  certain  companies 
separately  listed  last  year  have  now  disappeared,  as  shown  in 
the  following  table.  Minor  changes  of  name,  where  the  system 
can  be  readily  identified  are  not  listed. 

Present  Company  Includes 

Broad  River  Power  Co.  (I  I7y  Part  of  South  Carolina  System 


(Note  H’). 

Canadian  Hydro-Electric  Corp.  Ottawa  &  Hull  Power  Co. 
Ltd.  System.  ( 140) 


Duke  Power  Co.  (10) 


Pennsylvania  Power  &  Light 
Co.  (21) 


South  Carolina  Gas  &  Electric 
Co.  listed  last  year  as  part  of 
South  Carolina  System  (Note 

.  ^')- 

East  Penn  Electric  Co, 


Present  Company  Includes 

Southeastern  Power  &  Light  Augusta-Aiken  Railway  &  Elec- 
Co.  System  (7)  Corp. 

Central  Georgia  Power  Co. 

(d)  Actual  over  thirty-minute  period. 

(6)  Actual  over  one-hour  period. 

(c)  Estimated  over  one-hour  period. 

(d)  Includes  12,500  kw.  joint  operation  with  Commonwealth 
Edison  Co. 

(e)  Average  load  9 J  1 1  kw.  for  five  plants,  four  months  and 
14,004  kw.  for  six  plants,  eight  months. 

(/)  Includes  24,239,872  kw.-hr.  joint  operation  with  Common¬ 
wealth  Edison  Co. 

(g)  Average  of  monthly  maximum  demands. 

(A)  Estimated  over  fifteen-minute  period.  (i)  Estimated. 


(k)  Kva. 

(l)  For  Texas  Division. 

(m)  Over  fifteen-minute  period. 

(n)  Over  thirty-minute  period. 

(o)  Over  one-hour  period. 

(p)  Estimated  over  ten-minute  period 
(?)  Over  eight-hour  period. 

(r)  Output  measured  on  d  c.  side,  av 

(s)  Includes  Keno  plant,  operated  un 
(/)  Includes  214,560  kw.-hr.  not  billei 
(m)  Includes  Ozark  Power  &  Water  C 
(v)  On  same  method  of  accounting  for 

districts  as  in  1927,  output  in  I 
kw.-hr. 


33 

34 


.!(•)  23,000 


5  \{M)  740,530 
0 


..1(f)  102,386 


284,660 

■ 

io) 

87,000 

(Q) 

90,164 

(f)  60,360 

40,900 
47,000 

(o) 

45,333 

41,000 

W 

26,925 

134,416,934 


Dec.  15 


Nov.  30 
Jan.  I 
Nov.  28 


135,692,265 

126,801,100 

131,861,909 

114,195,401 

131,017,494 


27,500  Dec.  21 


Nov.  1 
Dec.  1 3 
Dec.  7 
Sept.  14 


117,679,234 

123,369,160 

123,632,339 

100,462,550 

124,713,651 


{A)  April 
[A)  May  19 


153,364,676 

157,892,666’ 

I46,’2’3’0,i59’ 


(o)  Nov.  17 
Sept.  4 
bee. 


150,635,115 

106.141,366 

i55,’79’4.457 


120,521,353 

135,474,100 


Dec.  13 
Nov.  20 


112,890,480 

105,634,000 


(f)  28,850 

.  30,666 


125,911,263 


Dec.  1 3 
Dec.  8 


105,039.000 

104,648,573 


(o)  Dec.  21 
’  ’Feb.’  16  ” 


109,786,578 


Aug.  13 


11,341,210 


107,715,140 

116,194,720 


31,500  (f)  30,000  Feb.  19  &  23 
.  29,740  . 


100,957,540 

107,971,800 


Dec.  16 
Nov.  28 


15,393,187 


Dec.  28 


108,254,302 

101,315,500 


Jan.  18 


100,874,562 

109,818.766 


Dec.  1 
Oct.  18 


Dec.  14 


4,133,501,842 

3,021,201,950 

1,719,820,588 

1,354,895,244 


471,900 

345,000 

196,300 

154,700 


711,220  (M)  704,042 
392,330  392,330 


Nov.  19 
Dec.  9 


3,867,398,041 

2,557,613,443 


252,000 


252,000 


Nov.  22 


1,251,502.612 


June  22 
Nov.  10 


Aug.  1 1 
Dec.  13 


853,887,000 

511,103,200 

604,597,700 

476.999.100 

358.371.100 


Dec.  21 
Dec.  22 
Nov.  24 
Nov.  10 
Nov.  28 


350,402,700 

305,415,945 

253,859,900 

125,319,394 

104,071,000 


26,700  (j>)  26,000 


Dec.  20 
Dec.  16 
bee.  1 5 
Nov.  26 


285,508,300 

591,893,200 

410,327,600 

324,993,710 


333,654,900 

i4i,355,956 

144,638.866 


(o)  Nov. 
(o)  Feb.  26 


606,245,844 

156,086,800 


69,200 

17,820 


594,046,265 

137,149,400 


(n) Jan. 27 
Jan.  3 
Dec.  9 
(n) Jan.  1 1 
(B)  Dec.  9 


1,103,063,438 
(r)  577,710,827  (r) 
544,081,653 
371,731,556 
307,432,390 


125,900 

71,900 


71,900  264,000  (c) 

62.100  (o)  138,100 

42,400  . 

35.100  (B)  88,800  ... 


283,600 

198,463 

142,000 

120,290 


Dec.  1 4 


Jan. 26 


Nov.  23 
April  6 


(Q)  243,925,965 
222,131,354 
189,691,700 
190,485,000 
(Z)  148,560,111 


27,800 
25,400 
21,650  (G) 
21,750 
16,950  ... 


94,490 
73,000  (b) 


43,000  (C,f)  32,700 


Dec.  27 


Dec.  22 


Dec.  6 
Jan. 14 


137,695,684 

128,913,861 

123,759,732 

114,168,609 


15.720  I . 

14.720  I  45,000 

14,100  i  38,500 

13,030  I . (b) 


(n)  Jan.  19 
Dec.  15 


(o)  Feb.  10 


14.373  1(a) 


1,483  I  635,485 

371,002  I  Nov.  24 


233,230 


Dec.  31 
Dec.  22 


8  (n)  98,991 


276,380 

200,000 

132,300 

116,160 

98,000 


Jan.  23 
Feb.  27 
Dec.  23 
Jan.  28 
Jan.  2 


94,226 
(i)  70,000 

(G)  14,594  I  40,000 

(o)  44,000 


Jan.  28 
Dec.  28 
Dec.  ^0 
Dec.  1 5 


(n)  24,460  . 

43,000  Jan.  27-Dec.  22 


f  [  ! 

I 


le,  average  load  on  a.c.  side. 

!d  under  lease.  (D, 

billed  to  the  company, 
ter  Co.  (£) 

g  for  energy  transferred  between 
in  1926  would  be  225,812,630  (£) 

(G) 


(w)  At  busbar. 

(a)  Over  five-minute  period,  25-cycle  system  12,500  kw.; 

60-cycle  system  1 7,800  kw, 

(y)  25-cycle  system  Dec.  2;  60-cycle  system  Dec.  9. 

{A)  Duration  of  peak  not  specified. 

(B)  Over  five-minute  period. 

(C)  Includes  Canadian  Niagara  Power  Co.,  Ltd. 

(See  Canada). 

(D)  Includes  11,000  kw.  joint  operation  with  Common¬ 

wealth  Edison  Co. 

{£)  Includes  50,961,607  kw.-hr.  joint  generation  with 
Commonwealth  Edison  Co. 

(/')  Maximum  machine  demand. 

(G)  On  generating  plant  only. 


(//)  Includes  1928,  New  York  Edison  Co.,  Brooklyn  Edison  Co., 
Inc.,  New  York  &  Queens  Electric  Light  &  Power  Co., 
United  Electric  Light  &  Power  Co.,  and  Yonkers  Electric 
Light  &  Power  Co.  In  1927  also  included  Westchester 
Lighting  Co.,  Northern  Westchester  Lighting  Co.,  Peekskill 
Lighting  &  Railroad  Co.  and  Bronx  Gas  &  Electric  Co.  but 
not  Brooklyn  Edison  Co.,  Inc.  (see  also  Supplement  of 
April  30,  1927). 

(7)  Brooklyn  Edison  Co.,  Inc.,  also  included  under  New  York 
Edison  and  Allied  Companies  omitted  from  U.  S.  total  to 
avoid  duplication. 

(J)  Includes  Manitoba  Power  Co.,  Ltd. 

(  K)  Peak  included  in  Illinois  Electric  Power  Co. 


(L)  Not  comparable  with 
(A/)  Over  twenty-minute 

(N)  25  cycle,  18,300  inst 
60  cycle,  49,000  ins^ 

(O)  Includes  38,000  kw.  1 

(P)  Includes  Binghamto 
Northern  Pennsyivsi 

(Q)  Converted  a  c.  meass 
(Jt)  Output  under  100, OG; 

closing  down  of  Fori 
latter  six  months  of  y 
(S)  Includes  Nevada-Ca' 
Co.;  prior  to  1926,  ii 
and  Desert  Water,  O 


■t- 
-  -t- 


/)  l>fC. 

Dec.  24 
Dec.  20 


Dec.  17 
Sepr.  21 
Oct.  17 


Dec.  31 
Auk.  28 
(o)  Dec. 
./)  Aug. 


(o)  Nov, 
( .1)  Dec 


Dec.  20 
Mar.  13 


Jan. 4 
(o)  Nov. 
Nov.  26 
Dec.  17 
Dec.  19 


Dec.  30 
Oct.  10 


Dec.  20 
Nov.  I  3 
Nov.  12 
Nov.  26 
Dec  28 


( n)  Oct.  7 
Dec  5 


Dec.  18 
Nov.  17 
Nov.  19 
Oct.  31 
Jan.  10 


Dec.  28 
Dec.  7 


(n)  Mar.  6 
Dec.  20 
Feb.  6 
ti)  Dec.  21 
{H)  Dec.  8 


Mar.  9 
(o)  Jan.  3 


Aug.  15 


Jan.  20 


...,781,000 
171,315,819 
167,613,529 
159,666,072 


156,467,174 

153.825.600 

152.957.600 
152,885,453 
151,902.906 


149,811,913 

148,932,217 

148.331,000 

147,963,154 

146,749,000 


146.744,975 

14^646,000 

135,476,900 

123,928,368 

122,579,000 


122,337,055 

119,647,273 

117,999,180 

114,835,060 

112,741,794 


112,097,459 

108,519,670 

108,444,279 

108,016,994 

104,830,000 


84,214,948,103 


4,429,404,096 

3,409,717,522 

2,096,903,000 

1,450,484,998 

1,297,239,606 


Aug.  9 
>ec.  4  &  19 


839,676,000 

654,491,510 

621,423,800 

516,071,474 

400,668,600 


390,564,500 

343,930,010 

232,656,400 

146,233,060 

09,659,000 


16.829,464.576 


628,832,675 

160,099,800 

100,430,000 


889,362,475 


1,177,155,819 
592,545,223  l(r) 
568,889,703 
377,326,475  ! 
333,037,210 


1(0  252,965,140  (Q) 
\  230,003,185 

201,191,225 
184,759,206 
j(/)  162,274,409  (Z) 


135,530,869  I 
132,306,100  I 
127,944,156  j 
109,993,477  ' 
104,636,000 


4,690,558,197 


(See  The  Ne 
50,500 
40,000 


w  York  Edis  on  and  Allied  Companies) 
48,000  Jan.  4  173,617,378 

36,400  .  134,416,934 


Dec.  1 5 
Dec.  20 
Nov.  8 


1267197,051 

172,222,651 

128,293,150 


Dec.  1 5 


34,000  Nov.  30 

.  Jan.  1 

31,000  Nov.  28 


135,692,265 

126,801,100 

131,861,909 

114,195,401 

131,017,494 


Dec.  21 
Nov.  I 
Dec.  1  3 
Dec.  7 
Sept.  14 


117,679,234 

123,369,160 

123,632,339 

100,462,550 

124,713,651 


153,364,676 


(c)  33,200  (o)  Nov.  17 


150,635,115 


Sept.  3 


157,892,000 


Sept.  4 


106,141,300 


\{A)  48,500  .  (^)  April 


140,230,159 


155,794,457 


K^J  30,200  .  (^)  May  19 


120,521,353 

135,474,100 


(c)  28,850 


125,911,263 


34,500  Dec.  13 
.  Nov.  20 


112,890,480 

105,634,000 


Dec.  1 3 
Dec.  8 


105,039,000 

104,648,573 


(•)  25,000  (o)  Dec.  21 


109,786,578 


Aug.  13 


111,341,210 


(c)  25,600 

30,580 


Feb.  16 


107,715,140 

116,194,720 


31,500  (c)  30,000 

.  29,740 


Feb.  19  &  23 


100,957,540 

107,971,800 


Dec.  16 


115,393,187 


Dec.  28 


100,874,562 


Nov.  28 
Sept.  20 


108,254,302 

101,315,500 


Jan.  18 


109,818,700 


504,000 

388,000 

238.700 
165,100 

147.700 


746,275  (A/)  740,530 
420,300  420,300 


Dec.  1 
Oct.  18 


256,760 


254,000 


Dec.  14 


4,133,501,842 

3,021,201,950 

1,719,820,588 

1,354,895,244 


471,900 

345,000 

196,300 

154,700 


711,220  (A/)  704,042 
392,330  392,330 


Nov.  19 
Dec.  9 


3,867,398,041 

2,557,613,443 


252,000 


252,000 


Nov.  22 


1,251,502,612 


126,000 

112,000 


126,000 

107,500 


June  22 
Nov.  10 


Aug.  II 
Dec.  13 


853,887,000 

511,103,200 

604,597,700 

476.999.100 

358.371.100 


Dec.  20 


285,508,300 

591,893,200 

410,327,600 

324,993,710 


44.500  (p) 
39, 1 50 

26.500 
16,600  ... 


87,400  (f) 

43,690 

56,300 


Dec.  21 
Dec.  22 
Nov.  24 
Nov.  10 
Nov.  28 


350,402,700 

305,415,945 

253,859,900 

125,319,394 

104,071,000 


Dec.  16 


333,654,900 


Dec.  1 5 


241,355,956 


26,700  \{p)  26,000 


Nov.  26 


144,638,800 


71,600  . (f) 

18,230  (o)  22,700  ... 

11,430  . 


102,386 


(o)  Nov. 
(o)  Feb.  26 


606,245,844 

156,086,800 


594,046,265 

137,149,400 


1 34,000  . (a) 

74,000  300,660  . .  . 

64,800  (o)  138,200 

42,950  . 

37,900  (B)  99,600  (o) 


284,660 


142,000 

120,318 

87,000 


(n) Jan. 27 
Jan.  3 
Dec.  9 
(n) Jan.  1 1 
(B)  Dec.  9 


1,103,063,438 
(r)  577,710,827  (r) 
544,081,653 
371,731,556 
307,432,390 


125,900  ... 
71,900 

62.100  (o) 

42,400  . .  . 

35.100  (B) 


264,000  (c) 
138,100 


283,600 

198,463 

142,000 

120,290 


Jan.  28 
Dec.  14 
Jan.  29 
Jan.  28 


1,063,717,242 
(r)  581,706,072 
542,141,625 
390,915,742 
286,533,764 


28,800  \(Q) 

26,200  (i) 

22,900  I 
21,030 
18,500  ..  . 


94,457  (0 
75,000  (c) 
50,500 
54,000 


Jan. 26 


Nov.  23 
April  6 


{Q)  243,925,965  (Q) 
222,131,354 
189,691,700 
190,485,000 
(Z)  148,560,111  (Z) 


27,800 
25,400 
21,650  (G) 
21,750 
16,950  ... 


94,490 
73,000  (6) 


43,000  (G,c)  32,700 


Jan.  29 
Dec.  27 
Dec.  16 
Dec.  22 


257,696,595 
205,649,608 
209,658,870 
187,975,148 
(Z)  138,083,293 


15,430  . (o) 

15,060  44,000 

14,570  . 

12,500  .  (6) 

11,900  . 


Dec.  6 
Jan. 14 


137,695,684 

128,913,861 

123,759,732 

114,168,609 


15.720  . 

14.720  45,000 

14,100  38,500 

13,030  . {b) 


(n)  Jan.  19 
Dec.  1 5 
Oct.  30 

(o)  Feb.  10 


140,216,985 

131,186,730 

106,426,752 

115,769,700 


Includes 

\iken  Railway  A  Klec- 


ieorgia  Power  Co. 


with  Commonwealth 


nts,  four  months  and 


-ration  with  Common- 


Estimated. 


{k)  Kva. 

(/)  For  Texas  Division. 

(m)  Over  fifteen-minute  period. 

(n)  Over  thirty-minute  period. 

(o)  Over  one-hour  period. 

(p)  Estimated  over  ten-minute  period. 

(g)  Over  eight-hour  period. 

(r)  Output  measured  on  d  c.  side,  average  load  on  a.c.  side. 

(j)  Includes  Keno  plant,  operated  under  lease. 

(<)  Includes  214,560  kw.-hr.  not  billed  to  the  company. 

(«)  Includes  Ozark  Power  ic  Water  Co. 

(p)  On  same  method  of  accounting  for  energy  transferred  between 
districts  as  in  1927,  output  in  1926  would  be  225,812,630 
kw.-hr. 


(w)  At  busbar. 

(x)  Over  five-minute  period,  25-cycle  system  12,500  kw.; 
60-cycle  system  17,800  kw. 

(y)  25-cycle  system  Dec.  2;  60-cycle  system  Dec.  9. 

(.^4)  Duration  of  peak  not  specified. 

(B)  Over  five-minute  period. 

(C)  Includes  Canadian  Niagara  Power  Co.,  Ltd. 

(See  Canada). 

(D)  Includes  11,000  kw.  joint  operation  with  Common¬ 

wealth  Edison  Co. 

(£)  Includes  50,961,607  kw.-hr.  joint  generation  with 
Commonwealth  Edison  Co. 

(f)  Maximum  machine  demand. 

(G)  On  generating  plant  only. 


(//)  Includes  1928,  New  York  Edis 
Inc.,  New  York  &  Queens  £ 
United  Electric  Light  &  Pow< 
Light  &  Power  Co.  In  192! 
Lighting  Co.,  Northern  Westcl 
Lighting  &  Railroad  Co.  and  I 
not  Brooklyn  Edison  Co.,  Ii 
April  30,  1927). 


Brooklyn  Edison  Co.,  Inc.,  : 
Edison  and  Allied  Companii 
avoid  duplication. 

Includes  Manitoba  Power  C( 


(  AT)  Peak  included  in  Illinois  Ele< 


21,224  (n)  276,380 
72,666  (i)  200,000 

61,888  (o)  132,300 

44,625  (n)  116,160 


27,350 


(G)  14,594 


1,063,504, 

630,560, 

508,481, 

385,707, 

266,137, 

247,490, 
184,775, 
209,542, 
183,000, 
1 36,993, 

144,413, 

127,740, 


(n)  272,760 

(o)  185,866 

(o)  132,200 

(n)  120,885 

96.300 


Jan.  26 

1,019,620,637 

Dec.  23 

604,581,618 

Dec.  26 

478,911,990 

Jan.  21 

371,519,687 

Dec.  26 

244,345,733 

Jan.  21 

261,091,060 

bee.  24 

173,938,625 

April  3 

185,000,000 

(i)  116,974,186 

143,000,000 

Dec.  18 

129,383,860 

54,850  Mar.  29 

70,485  Dec.  13 

26,200  Jan.  17 

15,154  Jan.  17 

^0,600  Feb.  15 

82,965  Dec.  19 

47,120  Jan.  25 


960,340,481  153 

576,457,379  154 

449,827,260  155 

383,313,078  156 

244,113,039  157 

257,983,320  158 

163,895,940  159 


Dec.  21 


Feb.  13 
Feb.  14 


198.211,000 

122,643,791 

146,605,919 

128,302,450 


Edison  Co.,  Brooklyn  Edison  Co., 
ns  Electric  Light  &  Power  Co., 
Power  Co.,  and  Yonkers  Electric 
1927  also  included  Westchester 
'estchester  Lighting  Co.,  Peekskill 
md  Bronx  Gas  &  Electric  Co.  but 
).,  Inc.  (see  also  Supplement  of 

also  included  under  New  York 
inies  omitted  from  U.  S.  total  to 

Co.,  Ltd. 

Electric  Power  Co, 


(L)  Not  comparable  with  previous  years  because  of  merger. 

(A/)  Over  twenty-minute  period. 

{N)  25  cycle,  18,300  instantaneous,  18,000  half-hour  May  II; 
60  cycle,  49,000  instantaneous,  48,500  half-hour  Dec.  19. 

{O)  Includes  38,000  kw.  load  of  interconnected  companies. 

{P)  Includes  Binghamton  Light,  Heat  &  Power  Co.  and 
Northern  Pennsylvania  Power  Co. 

(0  Converted  a  c.  measured  on  d  c.  side;  plus  generated  d.c. 

{R)  Output  under  100,000,000  kw.-hr.  for  1928,  due  to  practical 
closing  down  of  Fort  William  Paper  Company’s  plant  for 
latter  six  months  of  year. 

(S)  Includes  Nevada-California  Power  Co.  and  Yuma  Utilities 
Co.;  prior  to  1926,  included  Nevada-California  Power  Co. 
and  Desert  Water,  Oil  &  Irrigation  Co. 


(T)  Includes  Philadelphia  Electric  Co.,  Delaware  County 
Electric  Co.  and  Susquehanna  Electric  Co. 

(  U)  Operations  for  1928  and  1927  include  Bridgeport  and  New 
Haven  divisions;  1926  figures  for  Bridgeport  division  only. 

(/’)  Includes  Metropolitan  Edison  Co.,  New  Jersey  Power  ic 
Light  Co.,  Fleetwood  &  Kutztown  Electric  Light,  Heat  & 
Power  Co.,  and  Maryland  Public  Service  Co. 

(fP)  The  South  Carolina  System  formerly  listed  included  Broad 
River  Power  Co.  and  South  Carolina  Gas  &  Electric  Co.; 
the  latter  company  was  sold  to  Southern  Power  Co.  (now 
Duke  Power  Co.)  in  1927. 

(A)  Based  on  total  generation  including  energy  used  by  railway. 

(Y)  Plant  peak  43,500  kw.,  Nov.  9th. 

(Z)  Energy  consumed. 


Table  II — Detailed  Data  on  Ge 

of  All  Systems  Havi: 


Generator  Rating,  Dec.  31,  1928 

Generated  and  Purchased  Output,  1928  | 

Fuel  Burning 

Hydro 

Plants 

Plants 

Line 

Section  and  System 

— 

— 

I'otal  Output, 

Generated, 

Purchased, 

No. 

No.  Rating  of 

No.  Rating  of 

Kw.-Hr. 

Kw.-Hr. 

Kw.-Hr. 

of  Generators, 

of  Generators, 

Plants 

Kva. 

Plants 

Kva. 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

New  England  States 

1 

New  England  I’ower  Association  System . 

6 

308,000 

II 

203,040 

1,384,834,239 

1,206,718,239 

178,116,000 

2 

riie  Edison  Electric  Illuminating  Company  of  Boston . 

3 

395,317 

0 

0 

857,209,496 

779,936,059 

77,273,437 

3 

riie  Connecticut  Light  &  Power  Company . 

1 

83,400 

2 

30,600 

445,804,848 

353,318,700 

92,486,148 

4 

l  urners  Ealls  Power  &  Electric  Company . 

1 

37,500 

4 

67,600 

413,187,644 

308,200,590 

104,987,054 

5 

United  Illuminating  Company . 

3 

60,000 

0 

0 

275,965,650 

275,962,650 

3,000 

6 

Hartford  Electric  Light  Company . 

2 

107,500 

1 

1,875 

242,563,000 

151,684,000 

90,879,000 

7 

Central  Maine  Power  Company . 

2 

16,875 

23 

76,280 

240,169,182 

234,427,562 

5,741,620 

8 

Blackstone  V'alley  (ias  &  Electric  Company . 

2  (a. 

m)  36,650 

3  (a) 

1,750 

182,918,142 

26,741,263 

156,176,879 

9 

New  Bedford  (Jas  &  Edison  Light  Company . 

1 

1 1 5,000 

0 

0 

(p)  167,613,529 

(p)  167,613,529 

0 

10 

I  he  Worcester  Electric  Light  Company . 

1 

71,225 

0 

0 

123,928,368 

107,894,400 

16,033,968 

il 

Cumberland  County  Power  &  Light  Company . 

1 

28,125 

5 

26,500 

114,835,060 

103,920,260 

10,914,800 

12 

Salem  Electric  Lighting  Company . 

1 

34,375 

0 

0 

ig)  112,097,459 

(g)  112,054,000 

43,459 

13 

Eall  Riyer  Electric  Light  Company . 

1 

17,812 

0 

0 

108,444,279 

1,052,000 

107,392,279 

14 

INiired  Electric  Light  Company  (Springfield,  Mass.) . 

1 

55,000 

2 

6,875 

108,016,994 

53,455,994 

54,561,000 

lOtals  for  section . 

26 

1,375,929 

51 

414,955 

4,777,587,890 

3,882,979,246 

894,608,644 

Middle  Atlantic  States 

13 

Buffalo,  Niagara  &  Eastern  Power  Corporation  System  (r).. 

2  (a) 

255,000 

8  (a) 

550,000 

4,832,459,513 

3,851,261,656 

981,197,857 

16 

The  New  York  Edison  and  Allied  Companies  (.r) . 

8  (a) 

1,474,200 

0 

0 

4,210,700,000 

4,210,700,000 

0 

17 

The  Philadelphia  Electric  Company  System  (t) . 

6  (a) 

586,  m 

1  (a) 

252,000 

2,266,856,345 

2,246,132,660 

20,723,685 

18 

Public  Service  Electric  &  Cas  Company  (N.  J.) . 

6 

611,876 

0 

0 

1,879,024,063 

1,736,606,053 

142,418,010 

19 

1  he  West  Penn  Electric  Company  Subsidiaries . 

23  (a) 

456,450 

9  (a) 

55,655 

1,764,742,160 

1,737,911,306 

26,830,854 

20 

Duquesne  Light  Company . 

2  (a) 

384,0^ 

0 

0 

1,434,185,024 

1,431,991,772 

2,193,252 

21 

Mohawk  Hudson  Power  Corporation  System . 

6 

182,075 

23 

193,395 

1,388,274,167 

675,387,481 

712,886,686 

22 

Pennsylvania  Power  6:  Light  Company . 

17  (a) 

295,037 

12  (a) 

42,650 

1,176,653,000 

827,515,000 

349,1 38, OOOi 

23 

Brooklyn  Edison  Company,  Inc.  («’) . 

3 

619,650 

0 

0 

1,076,612,618 

1,071,231,618 

(.v)  5,381,000' 

24 

Pennsylvania  Water  &:  Power  Company . 

1 

25,000 

1 

119,750 

655,035,700 

655,035,700 

25 

Pennsylvania-New  Jersey  Power  System  (B) . 

5 

220,625 

7 

22,410 

645.621,149 

615,359,042 

30,262,107 

26 

Northern  New  York  Utilities,  Inc . 

1 

6,000 

23 

149,000 

612,905,709 

508,255,600 

104,650,109 

27 

Associated  (las  &  Electric  System  (Penna.  Elec.  Corp.  Ciroup) 

8 

90,976 

4 

60,340 

429,933,355 

426,604,736 

3,328,619 

28 

Rochester  (las  &  Electric  Corporation . 

3  (a) 

76,975 

6  (a) 

46,530 

376,764,523 

331,175,481 

45,589,042 

29 

St.  Lawrence  County  Utilities,  Inc . 

0 

0 

0 

341,060,000 

0 

341,060,000 

30 

Philadelphia  Suburban  Counties  Gas  &  Electric  Company.. 

4  (a) 

87,900 

1  (a) 

160 

319,190,403 

182,017,258 

137,173,145 

31 

St.  Lawrence  Valley  Power  Corporation . 

0 

9 

64,175 

309,338,919 

309,338,919 

0 

32 

I  he  Scranton  Electric  Company . 

4  (a) 

123,000 

0 

0 

245,526,000 

243,002,000 

2,524,000 

33 

Penn  Central  Light  &  Power  Company . 

2 

91,750 

2 

5,125 

213,808,418 

210,647,389 

3,161,029 

34 

Central  Hudson  Gas  &  Electric  Corporation . 

3 

21,700 

6 

29,626 

213,612,676 

118,417,000 

95,195,676 

35 

Long  Island  Lighting  Company  System . 

89,000 

0 

0 

172,923,000 

172,893,000 

30,000 

36 

Westchester  Lighting  Company . 

i 

8,600 

0 

0 

171,315,819 

96,800 

171,219,019 

37 

Atlantic  City  Electric  Company . 

6  (a) 

50,306 

0 

0 

148,331,000 

142,125,000 

6,206,000 

38 

Edison  Electric  Company  of  Lancaster,  Pa . 

1  (a) 

7,000 

2  (a) 

300 

143,646,000 

0 

143,646,000 

39 

Staten  Island  Edison  Corporation . 

1 

50,500 

0 

0 

117,999,180 

117,999,180 

0 

40 

New  ^’ork-Pennsylvania  Power  System  ((7) . 

4 

68,163 

5 

2,525 

112,741,794 

112,343,221 

398,573 

Totals  for  section  (r)(  ) . 

114 

6,211,265 

119 

1,830,346 

24,182,647,917 

20,862,816,254 

3,319,831,663 

South  Atlantic  States 

41 

Duke  Power  Company . 

7 

244,313 

36 

616,832 

1,847,072,621 

1,792,565,212 

54,507,409 

42 

Appalachian  Electric  P^ower  Company. .  . 

8  (a) 

295,900 

5  (a) 

31,770 

1,270,328,000 

1,177,092.000 

93,236,000 

43 

C'onsolidated  Gas  Elec.  Lt.  &  Pwr.  Co.  of  Baltimore . 

3  (a) 

257,000 

1  (a) 

600 

825,430,643 

441,885,665 

383,544,978 

44 

Virginia  Electric  fic  Power  Company . 

7 

155,^ 

9 

33,162 

440,886,606 

433,672,006 

7,214,600 

^5 

Carolina  Power  &  Light  Company . 

4  (a) 

46,750 

>2  (a) 

98,300 

430,427,600 

289,260,600 

141,167,000 

46 

Potomac  Electric  Power  Company . 

1 

0 

0 

413,992,663 

413,992,663 

0 

47 

Columbus  Electric  &:  Power  Company  and  Subsidiaries . 

18 

WBSm 

9 

96,370 

308,177,094 

307,934,774 

242,320 

48 

Elorida  Power  &  Light  Company . 

35  (a) 

137,827 

0 

0 

199,322,000 

199,322,000 

0 

49 

1  ampa  Electric  Company  and  Subsidiaries . 

4  (a) 

37,075 

1  (a) 

600 

152,885,453 

141,258,593 

11,626,860 

50 

Broad  River  Power  Company . 

2 

60,000 

3 

27,694 

148,932,217 

139,406,720 

9,525,497 

51 

Delaware  Electric  Power  Company . 

2 

31,250 

0 

0 

122,337,055 

83,625,700 

38,711,355 

52 

Wheeling  Electric  Company . 

3  (a) 

10,860 

0 

0 

104,830,000 

1,553,000 

103,277,900 

Totals  for  section . 

94 

1,643,248 

76 

938,158 

6,264,621,952 

5,421,568,933 

843,053,019 

and  Distribut 
Hr.  During  1 


Transmission  | 
Conversion. 
Distribution  R 

and  Other  ; 

Losses 

(18) 

esidential 

(19) 

Com-  ; 
mercial 
Lighting  : 

(20)  1 

234,387,803 

190,449 

23,984; 

145,671,807  (n) 

259,161 

(n)  56,402 

58,664,744 

81,384 

12,850 

44.976,9911 

0 

0 

55.167,959;(/.6) 

1 13,270 

(c) 

20,732,000! 

57,127 

10,002 

42,605,569! 

53,809 

9,639 

22,992.014 

38.798 

5,314 

■  ■  '  I 

33,175; 

5.1181 

15,204,7981 

45,707; 

7,219 

21,639,497 

35,071 

6,973 

1,742,253 

9.009, 

1.983 

10.870.8761 

29,0381 

4,242 

12.413,814  (;•) 


50.9801 


396,055,7291 
700,100,000  (/,;•) 
246,470,544 
280,273,569  (/,i) 
224,453,400! 

I92,930,020l 
208, 1 54,004 
127,795,881 
150,814,289  (/) 
69,140,200 

93,557,443 
37,278,388  (j) 
71,787,933 
59,499,397 


223,5141  40,399 

2,025.8001  ff) 

418,6691  86,755 

804,6841  (f) 

203,73 1 1  39.220 

257.856i  30,012 

256,l62i  36,567 

227,521;  39,740 

672.287i(/)  103,536 


103,426  20,188 

26,376  (c) 

87,398  15,149 

94,363  (C  11,256 


41,754,456  (/) 
1,018,315 

32,267,  i  08 
27,860,052 

39,164,565  0) 
31,402,431  0) 

iM46‘h8 
1 1,662,045 

12,982,990 


308,150,820 


74,127  (/) 
0 

62,241 

41,141 

41,046 

113,798 

116,141 

64.647 

35.647 
31,735 


(c) 

(c) 

11,233 

4,833 

4,764 


80,136,038 

53,296,178 

91,125,029 

65,641,473  (6) 

31,099,907 

46,095,008 

18,861,749 

21,546,189 

1 1,089,386 


78,154 

176,9821 

85,009. 

50,824i 

I 

122,610! 

14,9051(0 

73,3221 

28,2961 

10,5141 


(c) 

5,307 

17,199 

5,757 

2,693 


1 
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etailed  Data  on  Generator  Rating,  Output,  Custom 
■  All  Systems  Having  an  Output  Over  100,000,000  I 


b928 


(leneratrd  and  Purchased  Output,  1928 


Distribution  of  Energy  in  Kilowatt-Hours,  1928 


ro 


nts 

Total  Output, 

(lenerated. 

Rating  of 

Kw.-Hr. 

Kw.-Hr. 

(cnerators. 

Kva. 

(6) 

(7) 

^8) 

203,040 

1,384,834,239 

1,206,718,239 

0 

857,209,496 

779,936,059 

30.600 

445,804,848 

353,318,700 

67,600 

413,187,644 

308,200,590 

0 

275,965,650 

275,962,650 

1,875 

242,563,000 

151,684,000 

76,280 

240,169,182 

234,427,562 

)  1,750 

182,918,142 

26,741,263 

0 

ip)  167,613,529 

ip)  167,613,529 

0 

123,928,368 

107,894,400 

26,500 

114,835,060 

103,920,260 

0 

iq)  112,097,459 

(q)  112,054,000 

0 

108,444,279 

1,052,000 

6,875 

108,016,994 

53,455,994 

414,955 

4,777,587,890 

3,882,979,246 

)  550,000 

4,832,459,513 

3,851,261,656 

0 

4,210,700,000 

4,210,700,000 

)  252,000 

2.2"66,856.345 

2,246,132,660 

0 

1,879,024,063 

1,736.606,053 

)  55,655 

1,764.742,160 

1,737,911,306 

0 

1,434,185,024 

1,431,991,772 

193,395 

1,388,274,167 

675,387,481 

)  42,650 

1,176,653,000 

827,515,000 

0 

1,076,612,618 

1,071,231,618 

119,750 

655,035,700 

655,035,700 

22,410 

645,621,149 

615,359,042 

149,000 

612,905,709 

508,255,600 

60,340 

429,933,355 

426,604,736 

)  46,530 

376,764,523 

331,175,481 

0 

341,060,000 

0 

)  160 

319,190,403 

182,017,258 

64,175 

309,338,919 

309,338,919 

0 

245,526,000 

243,002,000 

5,125 

213,808,418 

210,647,389 

29,626 

213,612,676 

118,417,000 

0 

172,923,000 

172,893,000 

0 

171,315,819 

96,800 

0 

148,331,000 

142,125,000 

)  300 

143,646,000 

0 

0 

117,999,180 

117,999,180 

2,525 

1  12,741,794 

112,343,221 

1,830,346 

24,182,647,917 

20,862,816,254 

616,832 

1,847,072,621 

1,792,565,212 

)  31,770 

1,270,328,000 

1,177.092,000 

>  600 

825,430,643 

441,885,665 

33,162 

440,886,606 

433,672,006 

)  98,300 

430,427,600 

289,260,600! 

0 

413,992,663 

413,992,663 

96,370 

308,177,094 

307,934,774 

0 

199,322,000 

199,322,000 

’  600 

152,885,453 

141,258,593 

27,694 

148,932,217 

139,406,720 

0 

122,337,055 

83,625,700 

0 

104,830,000 

1,553,000 

938,158 

6,264,621,952 

5,421,568,933 

Sold  to 

Sold  to 

Purchased, 

Sold  to 

Commercial 

Sold  to 

Power 

Other  Sales 

Sold  to 

Sold  to 

Kw.-Hr. 

Residential 

Lighting 

Municipalities 

Customers 

(Heating,  Etc.) 

Electric 

Other  Public 

Customers 

Customers 

(uu) 

(ft) 

Railways 

Utilities 

0>) 

(9) 

(10) 

(II) 

(12) 

(13) 

(14) 

(15) 

(16) 

178,116,000 

65,013,498 

59,646,640 

4,079,134 

457,201,022 

17.669,408 

((7)  106,073,915 

440,762,819 

77,273,437 

110,623,637 

181,877,621 

(e)  44,472,418 

264,376,753 

0 

(k)  3,756,372 

103,554,323 

92,486,148 

35,524,397 

24,025,586 

6,186,869 

215,358,965 

0 

46,440,889 

io)  38,276,839 

104,987,054 

0 

0 

23,859,200 

121,613,419 

0 

34,611,975 

186,447,358 

3,000 

\(b)  88,764,921 

(c) 

(/) 

128,455,520 

0 

0 

3,577,200 

90,879,000 

25,206,000 

57,393,000 

6,440,000 

52,251,000 

0 

5,947,000 

74,594,000 

5,741,620 

14,537,930 

12,991,512 

6,534,415 

119,052,464 

7,199,193 

9,385,387 

12,717,022 

156,176,879 

11,025,750 

8,768,621 

3,246,709 

118,926,512 

0 

0 

17,472,697 

0 

(b)  15,664,694 

(c) 

2,606,846 

1 13,830,226 

17,674,407 

16,033,968 

I7;056;074 

20,007,194 

L788;040 

59^00  L604 

5,835,275 

0 

19,761 

10,914,800 

13,389,180 

15,186,435 

4,240,629 

38,511,390 

0 

888,600 

453,420 

43,459 

2,807,574 

2,904,886 

995,351 

21,815,691 

69,357 

5,860,800 

71,296,000  ( 

107,392,279 

7,376,790 

5,444,972 

2,866,946 

71,896,048 

0 

0 

9,388,410 

54,561,000 

16,568,957 

14,038,523 

7,254,991 

50,853,707 

0 

0 

6,414,950 

894,608, 644| 

981,197,857 

169,860,810 

268,049,544 

82,013,001 

3,110,886,203 

0 

177,085,615 

628,508,611 

0 

(i)  2,888,700,000 

(c) 

137,500,000 

(c) 

(c) 

290,100,000 

194,300,000 

20,723,685 

171,575,361 

246,126,167 

95,274,140 

695,012,136 

(u)  120,005 

(/t)  415,985,351 

385,596,486 

142,418,010 

(b)  468,563,588 

(f) 

54,911,235 

832,699,877 

0 

216,906,999 

12,762,500 

26,830,854 

94,820,891 

88,554,635 

29,526,312 

1,223,560,902 

0 

86,367,636 

17,458,384 

2,193,252 

161,656,873 

103,971,500 

28,763,000 

718,465,174 

17,183,456 

210,533,018 

681,983 

712,886,686 

92,940,030 

76,959,254 

47,416,549 

599,293,892 

0 

(tr)  85,530,535 

201,770,188 

349,138,000: 

81,496,970 

72,114,081 

31,909,341 

741,373,343 

0 

0 

121,963,384 

5,381,000' 

223,697,912 

185,845,274 

36,539,320 

383,092,461 

0 

3,558,400 

(y)  25,816,566  ( 

0 

0 

0 

0 

0 

0 

585,895,500  . 

30,262,107 

34,279, in 

38,763,499 

318,801,605 

0 

32,593,519 

86,166,667 

1 04,650, 109i 

5,345,773 

5,067,115 

1,010,754 

242,500,985 

1,354,611 

1,920 

319,752,690 

3,328,6191 

32,286,626 

24,767,308 

4,862,261 

264,154,385 

64,109 

11,814,085 

7,498,701 

45,589,042 

43,698,154 

(C)  184,627,522 

17,321,750 

(D) 

0 

42,632,175 

10,834,581 

341,060,000 

137,173,145 

36,486,859 

12,547,198 

7,777,483 

183,789,553 

(u)  2,494,720 

26,334,358 

2,336,520 

0 

0 

0 

0 

0 

0 

0 

308,320,604 

2,524,000 

3,161,029 

18.686,997 

11,205,660 

3,985,030 

105,575,740 

761,366 

i  2,946,889 

26,115,225 

95,195,676 

13,302,179 

14,827,618 

9,283,502 

56,755,163 

272,462 

2,580,306 

83,386,037 

30,000 

(£)  18,587,295 

(c) 

(f) 

(c) 

(c) 

(c) 

0 

171,219,019 

(b)  52,433,229 

(c) 

8,916,642 

42,829,875 

0 

1,402,800 

(F)  32,302,474 

6,206,000 

143,646,000 

12,175,269 

13,964,695 

8,964,749 

67,643,982 

0 

18,238,744 

3,811,823 

0 

11,205,373 

6,468,915 

6,307,435 

56,882,379 

0 

24,800,376 

0 

398,573 

14,744,909 

12,747,323 

48,836,164 

0 

661,200 

1,536,259 

3,319,831,663 

54,507,409 

(H) 

(//) 

(H) 

77)1, 538,921, 801 

(//) 

{H) 

(//) 

93,236,000 

j  _ 

383,544,978 

92,911,390 

92,010,896 

1 7,475,  i  77 

411,588,690 

0 

124,047,652 

0 

7,214,600 

33,055,668 

39,559,382 

19,263,676 

246,878,101 

0 

2,486,640 

4,921,100 

141,167,000 

22,102,115 

18,977,137 

25,714,231 

260,701,248 

0 

0 

6,036,511 

0 

(b)  155,729,499 

(f) 

13,562,169 

77,650,101 

0 

95,992,452 

3,889,206 

242,320 

4,756,265 

8,316,217 

(7)  16,170,099 

159,023,285 

0 

0 

86,393,303 

0 

39,593,597 

30,356,834 

23,247,688 

46,170,413 

0 

0 

3,404,400 

11,626,860 

8,006,049 

10.745,353 

3,552,383 

97,569,280 

3,520,648 

0 

817,660 

9,525,497 

(6)  9,521,952 

ic) 

88,283,354 

0 

0 

21,530,476 

38,711,355 

9,996,120 

8,676,389 

1,318,825 

60,575,959 

0 

15,499,991 

14,638,323 

103,277,000 

1  . 

843,053,019 

1 

1  i.tcciric  ot  rower  Company . 

1 

I55,U3/ 

y 

1  33.162 

1  440,886.6061 

433',672',006 

45 

Carolina  Power  &  Light  Company . 

4 

(a)  46,750 

12 

289,260,600 

'''YaU^ob 

141,167,000 


83 


101 

102 

103 

104 
103 
106 


Viigiiii.i  i^tccirii.  rower  v^uiiipany. 
Carolina  Power  &  Mght  Company.. 


Potomac  Hlectric  Power  Company . 

Columbus  Klectric  &  Power  Company  and  Subsidiaries. 

Florida  Power  &  Light  Company . 

lampa  Electric  Company  and  Subsidiaries . 

Broad  River  Power  Company . 


Delaware  Electric  Power  Company. 
Wheeling  Electric  Company . 


Totals  for  section . 


East  North  Central  States 

Commonwealth  Edison  Company . 

The  Detroit  Edison  Company . 

The  Ohio  Power  Company . 

The  Cleveland  Electric  Illuminating  Company . 

The  North  American  Co.  System  (Wis.-Michigan  Group). 


Consumers  Power  Company . 

Columbia  Gas  &  Electric  Corporation  System. 
Public  Service  Company  of  Northern  Illinois. . 

The  Pennsylvania-Ohio  System . 

The  Ohio  Public  Service  Company . 


The  Toledo  Edison  Company . 

Indiana  &  Michigan  Electric  Company . 

Central  Indiana  Power  Company  Subsidiaries. 

Northern  Ohio  Power  &  Light  Company . 

Indianapolis  Power  &  Light  Company . 


Central  Illinois  Public  Service  Company . 

Northern  Indiana  Public  Service  Company . 

The  Columbus  Railway,  Power  &  Light  Company. 

Wisconsin  Power  &  Light  Company . 

Interstate  Public  Service  Company . 


Michigan  Northern  Power  Company . 

Illinois  Electric  Power  Company . 

Illinois  Power  &  Light  Corporation  (Southern  Group) 

City  of  Cleveland,  Division  of  Light  &  Power . 

Illinois  Power  &:  Light  Corporation  (Central  Group).. 


Central  Illinois  Light  Company . 

Indiana  Service  Corporation . 

Moline-Rock  Island  Manufacturing  Company . 

Wisconsin  Public  Service  Corporation . 

I'erre  Haute,  Indianapolis  ic  Eastern  Traction  Company. 


Indiana  General  Service  Company. 
1  otals  for  section . 


West  North  Central  States 
riie  North  American  Co.  Sys.  (Mo.,  III.  and  Iowa  Group) 

Northern  States  Power  Company  and  Subsidiaries . 

Kansas  City  Power  &  Light  Company . 

Minnesota  Power  &  Light  Company . 

Kansas  Gas  &  Electric  Company . 


The  Empire  District  Electric  Company. 

Nebraska  Power  Company . 

Des  Moines  Electric  Light  Company... 
Kansas  Power  &  Light  Company. .... 


Totals  for  section . 


East  South  Central  States 

Southeastern  Power  &  Light  Company  System . 

The  Tennessee  Electric  Power  Company . 

Birmingham  Electric  Company . 

Louisville  Gas  &  Electric  Company  and  Subsidiaries. 


U.  S.  Government  (Muscle  Shoals) . 

Kentucky  &  West  V'irginia  Power  Company. 

Kentucky  Utilities  Company . 

Memphis  Power  &  Light  Company . 


Totals  for  section. 


West  South  Central  States 

Oklahoma  Gas  &  Electric  Company . 

Houston  Lighting  &  Power  Company . 

Louisiana  Power  &  Light  Company . 

I'exas  Electric  Service  Company . 

Texas  Power  &  Light  Company . 

New  Orleans  Public  Service,  Inc . 


1 

18 

35 

4 

2 


94 


(H) 


3 

182 


7 

23 

4 

5 

6 


57 


72 

4 


0 

I 

25 


106 


Arkansas  Power  &  Light  Company.... 
Public  Service  Company  of  Oklahoma. 
TTuiriTtates  TjTnTtiesTVm^ariy. 

Dallas  Power  &  Light  Company. 

West  Texas  Utilities  Company.. 


Fort  Worth  Power  &  Light  Company.. 

Central  Power  fie  Light  Company . 

Southwestern  Gas  fie  Electric  Company. 


Totals  for  sections. 


Mountain  States 

The  Montana  Power  Company . 

Utah  Power  fie  Light  Company.. . 

Idaho  Power  Company . 

Public  Service  Company  of  Colorado . 

Salt  River  Valiev  Water  Users’  Association. 


28 

6 

16 

17 

31 

3 


46 

12 

--tv- 


26 


1 

52 

21 


270 


Totals  for  section. 


Pacific  States 


14 


I55,U>/ 

y 

33,162 

440,886,606 

433,672,006 

7,2I4,|0(J 

(a) 

46,750 

12 

(a) 

98,300 

430,427,600 

289,260,600 

141,167,000 

153,555 

0 

0 

413,992,663 

413,992,663 

0( 

17,073 

9 

96,370 

308,177,094 

307,934,774 

242,320 

(a) 

137,827 

0 

0 

199,322,000 

199,322,000 

0 

(a) 

37,075 

1 

(a) 

600 

152,885,453 

141,258,593 

11,626,860 

60,000 

3 

27,694 

148,932,217 

139,406,720 

9,525,497 

31,250 

0 

0 

122,337,055 

83,625,700 

38,71  1,355 

(a) 

10,860 

0 

0 

104,830,000 

1,553,000 

103,277,000 

1,643,248 

76 

938,158 

6,264,621,952 

5,421,568,933 

843,053,019 

(a) 

1,104,500 

0 

0 

4,174,661,000 

3,865,761,000 

308,900,000 

(a) 

713,000 

7 

(a) 

9,160 

2,438,304,900 

2,432,021,000 

6,283,900 

(a) 

227,245 

4 

(a) 

2,850 

1,305,004,000 

1,096,652,000 

208,352,000 

(a) 

415,250 

0 

0 

1,282,476,855 

1,281,738,313 

738,542 

(a) 

363,384 

II 

(a) 

15,943 

1,148,886,380 

1,000,010,217 

148,876,163 

(a) 

186,000 

33 

(a) 

109,005 

1,102,278,322 

953,931,942 

148,346,380 

373,649 

0 

0 

1,052,549,327 

1,052,501,227 

48,100 

(a) 

246,275 

3 

(a) 

4,100 

1,047,466,830 

775,177,904 

272,288,926 

210,000 

1 

1,250 

606,647,383 

602,772,315 

3,875,068 

162,625 

0 

0 

559,090,541 

389,727,233 

169,363,308 

(a) 

125,180 

2 

(a) 

6,860 

458,973,651 

338,929,753 

120,043,898 

(a) 

94,000 

4 

(a) 

22,004 

454,600,000 

432,312,000 

22,288,000 

(a) 

92,275 

1 

(a) 

384 

383,337,429 

316,264,840 

67,072,589 

(a) 

67,000 

1 

(a) 

2,200 

378,609,988 

189,630,110 

188,979,878 

127,500 

0 

0 

356,228,046 

330,172,750 

26,055,296 

(a) 

90,795 

0 

0 

339,189,800 

238,701,685 

100,488,115 

30,000 

2 

540 

302,031,809 

86,376,829 

215,654,980 

180,000 

0 

0 

283,654,155 

284,401,000 

—746,845; 

(a) 

22,450 

36 

(a) 

37,830 

283,520,629 

254,761,946 

28,758,683 

(a) 

47,737 

5 

(a) 

5,440 

272,698,429 

140,951,820 

131,746,609 

0 

1 

45,600 

270,078,433 

270,078,433 

0 

(a) 

83,000 

0 

0 

228,660,184 

227,866,984 

793,200 

27,000 

0 

0 

187,171,597 

(5) 

9,817,590 

177,354,007 

50,000 

0 

0 

186,242,950 

186,242,950 

0 

51,245 

0 

0 

184,066,909 

(S) 

122,490,409 

61,576,5001 

(a,T)  500 

0 

0 

156,467,174 

779,990 

155,687,184 

1 

38,750 

0 

0 

152,957,600 

123,868,300 

29,089,3001 

i 

44,150 

0 

0 

151,902,906 

112,012,000 

39,890,906 

49,688 

9 

37,025 

149,811,913 

143,944,287 

5,867,6261 

1 

48,150 

0 

0 

135,476,900 

90,274,910 

45,201,990 

ia) 

39,450 

0 

0 

122,579,000 

109,240,000 

I3,339,000| 

6,292,757 

120 

354,115 

20,155,625,040 

17,459,41 1,737 

2,696,213,303 

(a) 

362,020 

1 

(a) 

135,000 

1,719,825,708 

1,719,797,598 

28,110 

283,841 

27 

166,306 

908,760,906 

824,992,812 

83,768,094 

230,267 

0 

0 

584,714,544 

584,474,395 

240,149 

(a) 

12,350 

II 

(  ) 

94,911 

416,134,000 

415,730,000 

404,000 

(a) 

74,160 

0 

0 

249,717,000 

249,441,000 

276,000 

77,125 

3 

13,625 

226,034,240 

225,946,900 

87,340 

M 

73,140 

1 

(a) 

126 

219,813,000 

219,353,000 

460,000 

89,240 

1 

300 

159,666,072 

(S) 

158,781,772 

884,300 

46,425 

0 

0 

108,519,670 

(S) 

106,353,462 

2,166,208 

1,378,898 

44 

467,731 

4.593,185,140 

4,504,870,939 

88,314,201 

(T) 

205,819 

25 

(T) 

657,490 

2,358,032,225 

2,034,085,390 

323,046„835 

(a) 

103,750 

7 

(a) 

108,052 

730,061,103 

702,962,753 

27,098,350 

(a) 

11,700 

0 

0 

298,379,513 

0 

298,379,513 

116,900 

1 

100,400 

285,767,900 

258,472,400 

27,295,500 

0 

1 

230,000 

222,096,800 

222,096,800 

0 

(a) 

19,500 

0 

0 

194,912,000 

41,552,000 

153,360,000 

(a) 

58,167 

0 

0 

194,822,819 

124,419,131 

70,403,688 

(a) 

54,000 

0 

0 

172,781,000 

167,211,000 

5,570,000 

631,719 

34 

1,122,890 

4,456,853,360 

3,550,799,474 

906,053,886 

180,325 

0 

0 

567,869,411 

504,768,794 

63,100,617 

(a) 

99,486 

0 

0 

436,633,000 

433,714,000 

2,919,000 

(a) 

91,668 

0 

0 

390,533,000 

330,117,000 

60,416,000 

(a) 

51,422 

0 

0 

381,404,000 

301,910,000 

79,494,000 

(a) 

67,584 

4 

(a) 

440 

374,563,000 

263,754,000 

110,809,000 

(a) 

112,700 

0 

0 

338,629,000 

338,629,000 

0 

(a) 

40,410 

3 

(a) 

9,666 

259,164,000 

77,153,000 

182,011,000 

(a) 

64,945 

0 

0 

224,426,315 

197,579,279 

26,847,036 

(a) 

o2:m 

0 

'■”0 

(ii)  i9i,oiii,i/i 

KC) 

r90,^,77t 

9T750C 

(a) 

57,500 

0 

0 

179,165,000 

177,127,000 

2,038,000 

(a) 

39,540 

0 

0 

147,963,154 

139,462,783 

8,500,371 

(a) 

44,000 

0 

0 

146,749,000 

146,090,000 

659,000 

(a) 

61,131 

5 

(a) 

4,178 

146,744,975 

128,361,536 

18,383,439 

(a) 

51,210 

0 

0 

119,647,273 

114,636,293 

5,010,980 

1,260,325 

12 

17,850 

3,904,572,401 

3,344,292,458 

560,279,943 

0 

II 

(a) 

210,900 

1,583,985,000 

1,573,229,000 

10,756,000 

(a) 

37,040 

35 

(a) 

188,847 

830,862,000 

513,712,000 

317,150,000 

0 

8 

(a) 

71,500 

506,009,000 

475,136,000 

30,873,000 

(a) 

82,025 

9 

(a) 

33,200 

298,387,145 

289,374,240 

9,012,905 

0 

7 

64,400 

275,550,594 

256,398,777 

19,151,817 

148,800 

70 

694,400 

3,494,793,739 

3,107,850,017 

386,943,722 

1fti  pirn 

8lM30l643f  441:8857665  38i;5??,97d  92,911,390 


92,010,896 


17,475,177 


411,588,690 


of  124,047,652 


»  9>  V  \J 

33,055,668 

22,102,115 


155,729,499 

4,756,265 

39,593,597 

8,006,049 

9,521,952 


9,996,120 


132,801,001 

113,882,808 

56,388,633 

16,385,210 

21,425,344 


6,240,919 

29,085,262 

18,905,657 

9,334,757 


39,559,382 

18,977,137 


I  I  ,H  J,tn 

19,263,676 

25,714,231 


(f)  13,562,169 

8,316,217  (7)  16,170,099 

30,356,834  23,247,688 

10,745,353  3,552,383 

(f)  . 

1,318,825 


8,676,389 


151,529,547 

128,524,235 

97,621,876 

16,735,738 

20,582,145 


8,118,020 

35,675,719 

11,124,560 

12,263,272 


*tl  I, ^90 

246,878 

260,701 


77,650 

159,023 

46,170 

97,569 

88.283 


4,921,100 

6,036,511 


41,425,861 

5,771,329 


3,889,206 

86,393,303 

3,404,400 

817,660 

21,530,476 


14,638,323 


1,527,763 

2,418,018 

10,454,060 

9,812,331 

8,050,246 


542,062 


0 

0; 

31,811 

5,719' 

(b) 

26,171 

28,998; 

3,454i 

266,787! 

43,125 

274,3551 

47,059. 

101,905 

19,05l' 

37,442 

7,284 

47,158 
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(.V) 

1 7,458  (.V) 

4,476 

53,475 

8,481 

47,345 

5,658 

26,229 

4,404 

1 

j 

206,631; 

53,827 
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75,429 

15,418 

1 

5l,879i 

8,627 

75,522 

11,354 

0 

0 
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12,934 

2,671 

1 

42,074 

10,189 
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I 

36,289 

8,612 

'  . 

89,253 

20,981 

63,518 

10,967 

i 

13,124 

4,082 
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1 

26,848 

7,969 

76,41 1 

20,601 

i 

68,712 

15,170 

t 

1 

41,435 

12,843 

46,447 

9,914 

(aa) 

29,234: 

(c) 

53,926! 

6,923 

111 


7,260,800 

41,425,861 

5,771,329 

1,527,763 

2,418,018 

10,454,060 

9,812,331 

8,050,246 

542,062 


80,IJ6,038 

53,296,178 

91,125,029 


65,641,473  (b) 

31,099,907 

46,095,008 

18,861,749 

21,546,189 

11,089,386 


14,905 

(C)  5,307 

(I)  36 

(D) 

73,322 

17,199 

684 

5,260 

28,296 

5,757 

6 

449 

10,514 

2,693 

498 

25,491 

5,246 

26 

924 

22,712 

4,693 

994 

10  51 

..  52 


370,128,000 


147,073,056 


212,658,642 

132,131,754 

142,707,195 

73,271,417 

53,579,002 

67,766,701 


780,273 

131,064 

(K) 

462,060 

69,386 

150,852 

24,498 

254,618 

34,090 

(b) 

266,123 

(c) 

235,787 

258,666 

222,521 

35,308 

36,896 

28,521 

81,789 

11,287 

66,279 

10,140 

82,151 

10,343 

50,264,461 

45,528,040 

58,078,828 

57,867,896 

46,101,255 

27,522,807 

41,700,617 

46,218,2741 


3,892,268 

43,260,352' 

38,690,033| 

52,374,504! 

13,291,365! 
11,857,724! 
3,688,000 
26,921,380' 
9,256,460  {i) 


2,332 

1,887 

2,049  (,V) 

1,713 

8,720 

1 3,854  (M) 
1,957 
1,200  .  .. 
3,097  (A/) 
3,360  (A/) 


4,186  (O) 

0 

V,928  iO) 
3.023  iO) 


38; 

0| 

45 

(/■) 


29,458,460 

202,412,236 

266,787 

43,125 

45 

534 

13,607,606 

182,456,927 

274,355 

47,059 

659 

17,460 

2,738,768 

55,747,830 

19,051 

325 

5,771 

836,731 

69,204,047 

37,442 

7,284 

725 

1,753 

42,814,700 

47,158 

8,231 

76 

1,910 

1,017,447 

41,265,294 

21,124,630 

(.V) 

17,458 

53,475 

(A)  4,476 
8,481 

(.V)  36 

32 

(A)  1,561 

1,887 

1,063,240 

29,842,822 

47,345 

5,658 

189 

3,387 

3,471,159 

20,277,545 

26,229 

4,404 

41 

1,674 

24,136,9471 

37,206,925i 

48,330,4071 

3,511,449| 

5,237,8001 


13,389,392 

834,866 


5,369,869| 

2,202, 138j 

25,580l 

49,276,271 

19,127,085 

17,069,460 

5,648,779 


15,567,3841 


33,890,874! 

1 2,808, 590i 

_ L 


6,873,862 
33,21  1,277 


447,174,134' 

108,751,8271 

35,047,236! 

29,019,631 


25,590,600 

19,711,685; 


94,372,964 

47,215,197 

12,124,957 

43,096,701 

68,591,403 

45,869,107 

53,963,701 
25,005,874 
21,469,528  (aa) 
19,538,695 
29,702,925 

16,135,537 

29,916,183 

16,033,180 


135,026,7401 
59,078,4331 
61,224,195 
34,306,5691 


16,654  (A/)  2,847 
3,860  0 

3,770  e 

3,752 


(A/)  702 

(0) 

0 

0 

(A/)  1,004 

(0) 

0 

(A/)  2,096 

(A/)  721 

(0) 

Lfccmc  C®. 

(«)  Domestic  Power. 

(p)  Includes  586,886  kw.-hr.  used  by  rail* 
way  section  of  Cortland  Co. 

(w)  Brooklyn  Edison  Co.,  Inc.,  also  in¬ 
cluded  under  New  York  Edison  and  Allied 
Companies  omitted  from  totals  for  Middle 
Atlantic  States  to  avoid  duplication. 

(x)  Received  from  inter-connected  com¬ 
panies. 

(y)  Transferred  to  allied  companies. 

(z)  Includes  auxiliaries  and  excitation. 

(/^)  Meters  serving  1  municipal  and  3  rail¬ 
way  customers. 

(B)  Includes  Metropolitan  Edison  Co., 
New  Jersey  Power  &  Light  Co.,  Fleet- 
wood  &  Kutztown  Electric  Light,  Heat 
&  Power  Co.  and  Maryland  Public  Serv¬ 
ice  Co. 

(C)  Includes  power. 

(D)  Included  under  “commercial  lighting.” 

(E)  Includes  all  energy  sales. 

(F)  Includes  31,117,117  kw.-hr.  trans¬ 
ferred. 

(C)  Includes  Binghamton  Light,  Heat  ic 
Power  Co.  and  Northern  Pennsylvania 
Power  Co. 

( II)  Company  sells  power  at  wholesale  only 
No  segregated  classification. 

(/)  Includes  municipal  pumping,  1,725.095 
kw.-hr.,  30  customers. 

ij)  Includes  retail  power,  95,926,000  kw.- 
hr.,  16,093  customers. 

(  K)  Includes  4,487,494  kw.-hr.  sold  to  7,707 
farm  customers. 

(L)  Includes  94,460,710  kw.-hr.  sold  to  the 
municipal  railway  system  in  the  City  of 
Detroit. 

(A/)  Rural. 

( N)  Deliveries  to  railway  department  of 
company. 

{0)  Included  under  “other  public  utilities.” 

(P)  Includes  “electric  railways.” 

(Q)  Includes  railway  department. 

(R)  Only  I  plant  operating  regularly. 

(S)  Gross. 

(T)  Operated  for  steam  heating  business. 

( U)  Includes  25,536,905  kw.-hr.  used  by 
company  owned  interurban  and  street 
railways. 

(T)  Included  under  “power.” 

(IF)  Includes  “municipalities.” 

(A’)  Customers  reclassified.  Not  compar¬ 
able  with  previous  reports. 

( }  )  Also  304,539  kva.  available  by  lease  or 
contract  from  26  sources.  Excluding  that 
available  from  aHiliated  companies. 

(Z)  Net;  gross  generated  20l,34t/i3S  kw.- 
hr. 

(aa)  Includes  also  “commercial  lighting, 
municipalities  and  power.” 

(bb)  Includes  60,525,452  kw.-hr.,  company 
railway  system. 

(cc)  Lighting  only. 

(dd)  Includes  Yuma  Utilities  Co.  and 
Nevada-California  Power  Co. 

(ee)  Horsepower. 


uTS.  (jovernment  (Muscft  Shoafi) . 

Kentucky  &  West  Virginia  Power  Company. 

Kentucky  Utilities  Company . 

Memphis  Power  ic  Light  Company . 


Totals  for  section. 


West  South  Central  States 

Oklahoma  Cas  &  Electric  Company . 

Houston  Lighting  &  Power  Company . 

Louisiana  Power  &  Light  Company . 

l  exas  Electric  Service  Company . 

Texas  Power  &  Light  Company . 

New  Orleans  Public  Service,  Inc . 


Arkansas  Power  &  Light  Company _ 

Public  Service  Company  of  Oklahoma. 

Gutr^ates  Utilities  CoHljrany.' . V 

Dallas  Power  &  Light  Company . 

West  Texas  Utilities  Company . 


Fort  W'orth  Power  &  Light  Company  . . 

Central  Power  &  Light  Company . 

Southwestern  Gas  &  Electric  Company. 

Totals  for  sections . 


Mountain  States 

The  Montana  Power  Company . 

Utah  Power  &c  Light  Company . 

Idaho  Power  Company . 

Public  Service  Company  of  Colorado . 

Salt  River  Valley  Water  Users’  Association. 

Totals  for  section . 


Pacific  States 

Southern  California  Edison  Company . 

Pacihc  (las  &  Electric  Company . 

The  North  American  Company  System  (California  Group) 

Puget  Sound  Power  k  Light  Company . 

I  he  Washington  Water  Power  Company . 


C'ity  of  Los  Angeles,  Bureau  of  Power  and  Light . 

Portland  Electric  Power  Company . 

Hetch  Hetchy  Water  Supply  City  &  County  of  San  Francisco 

The  California  Oregon  Power  Company . 

City  of  Seattle,  Light  and  Power  Department . 

The  Southern  Sierras  Power  Company  (dd) . 

Northwestern  Electric  Company . 

Los  Angeles  Gas  &  Electric  Corporation . j 

Pacific  Power  &  Light  Company . . j 

City  of  Tacoma,  Light  Division,  Dept.  Pub.  Util . i 

San  Diego  Consolidated  Gas  &  Electric  Company . 


Totals  for  section . 


(Canada 

Hydro-Electric  Power  Commission  of  Ontario . 

The  Shawinigan  Water  &  Power  Company . 

Duke-Price  Power  Company,  Ltd . 

Montreal  Light,  Heat  &  Power  Consolidated . 

Canadian  Hydro-Electric  Corporation,  Ltd.  System. 


Laurentide  Power  Company,  Ltd . 

Winnipeg  Electric  Company  (//) . 

Canadian  Niagara  Power  Company,  Ltd . 

West  Kootenay  Power  &  Light  Company,  Ltd. 
City  of  Winnipeg  Hydro-Electric  System . 


British  Columbia  Electric  Railway  Company,  Ltd. 
Canada  Northern  Power  Corporation,  Ltd.  System. 
Dominion  Power  &  Transmission  Company,  Ltd... 
Southern  Canada  Power  Company,  Ltd . 


Totals  for  Canada , 


Mexico 

The  Mexican  Light  &  Power  Company,  Ltd . 

Cia.  Agricola  y  de  Fuerza  Electrica  del  Rio  Conchos 
Guanajuato  Power  &  Electric  Company . 


Electric  Railways 

Interborough  Rapid  Transit  Company . 

Chicago  Surface  Lines . 

Williamsburgh  Power  Plant  Corporation  (B.M.T.). 

Philadelphia  Rapid  Transit  Company . . 

The  Pennsylvania  Railroad  (L.  I.  City  Gen.  Sta.). 


Boston  Elevated  Railway . 

The  New  York  Central  Railroad  Company . 

The  New  York,  New  Haven  &  Hartford  Railroad  Company 

Pacific  Electric  Railway  Company . 

Chicago,  Milwaukee,  St.  Paul  &  Pacific  Railroad  Company. 


Twin  City  Rapid  Transit  Company... 
Kansas  City  Public  Service  Company. 
Norfolk  ic  Western  Railway  Company 

The  Connecticut  Company . 

The  Virginian  Railway  Company . 


TT 

1 

25 

1 

(fl) 

(a) 

(a) 

V 

19,500 

58,167 

54,000 

f 

0 

0 

0 

230,00a 

0 

0 

0 

222,096,8W 

194,912,000 

194,822,819 

172,781,000 

222.096,800 

41,552,000 

124,419,131 

167,211,000 

153,360,000 

70,403,688 

5,570,000 

106- 

631,719 

34 

1,122,890 

4,456,853,360 

3,550,799,474 

906,053,886 

28 

180,325 

0 

0 

567,869,411 

504,768,794 

63,100,617 

6 

(a) 

99,486 

0 

0 

436,633,000 

433,714,000 

2,919,000 

16 

(a) 

91,668 

0 

0 

390,533,000 

330,117,000 

60,416,000 

17 

(a) 

51,422 

0 

0 

381,404,000 

301,910,000 

79,494,000 

31 

(a) 

67,584 

^  (a) 

440 

374,563,000 

263,754,000 

110,809,000 

3 

(a) 

112,700 

0 

0 

338,629,000 

338,629,000 

0 

46 

M 

40,410 

3  (a) 

9,666 

259,164,000 

77,153,000 

182,011,000 

12 

(a) 

64,945 

0 

0 

224,426,315 

197,579,279 

26,847,036 

“TV" 

(a) 

■tji783 

iT  - 

V 

(2)  T9i,MT,2Tj 

(/.)  t90,^,773 

“91,500 

I 

(a) 

57,500 

0 

0 

179,165,000 

177,127,000 

2,038,000 

26 

39,540 

0 

0 

147,963,154 

139,462,783 

8,500,371 

1 

(a) 

44,000 

0 

0 

146,749,000 

146,090,000 

659,000 

52 

(a) 

61,131 

5  (a) 

4,178 

146,744,975 

128,361,536 

18,383,439 

21 

(«) 

51,210 

0 

0 

119,647,273 

114,636,293 

5,010,980 

270 

1,260,325 

12 

17,850 

3,904,572,401 

3,344,292,458 

560,279,943 

0 

0 

11 

210,900 

1,583,985,000 

1,573,229,000 

10.756,000 

4 

(a) 

37,040 

35  (a) 

188,847 

830,862,000 

513,712,000 

317,150,000 

0 

0 

8  (a) 

71,500 

506,009,000 

475,136,000 

30,873,000 

10 

(a) 

82,025 

9  (a) 

33,200 

298,387,145 

289,374,240 

9,012,905 

0 

0 

7 

64,400 

275,550,594 

256,398,777 

19,151,817 

14 

148,800 

70 

694,400 

3,494,793,739 

3,107,850,017 

386,943,722 

3 

369,955 

25 

440,000 

2,762,459,843 

2,728,689,163 

33,770,680 

9 

(a) 

182,375 

32  (u) 

487,925 

2,545,713,564 

1,771,262,364 

774,451,200 

7 

(a) 

83,400 

1 5  (a) 

295,905 

1,537,851,047 

1,335,533,484 

202,317,563 

6 

33,250 

14 

148,257 

877,953,546 

783,003,026 

94,950,520 

0 

0 

’  (a) 

188,310 

746,709,000 

732,307,000 

14,402,000 

0 

0 

5 

120,757 

639,415,709 

235,282,800 

404,132,909 

3 

(a) 

55,000 

6  (a) 

81,980 

549,922,100 

543,777,800 

6,144,300 

0 

0 

2 

83,000 

528,895,495 

528,893,495 

2,000 

1 

350 

II 

110,710 

441,845,615 

441,733,495 

112,120 

1 

35,000 

2 

65,000 

307,909,700 

296,436,700 

1 1,473,000 

3 

11,600 

H  (re) 

93,420 

294,781,380 

252,786,490 

41,994,890 

2 

(a) 

22,500 

t  (a) 

12,000 

286,820,000 

228,510,000 

58,310,000' 

2 

(a) 

148,700 

0 

0 

269,681,600 

269,653,102 

28,498, 

17 

U) 

11,350 

5  (a) 

35,466 

232,877,000 

187,289,000 

45,588,000 

1 

9,000 

2 

64,000 

208,399,465 

208,279,008 

120,4571 

2 

91,000 

0 

) 

0 

153,825,600 

148,667,230 

5,158,370 

57 

1,177,225 

140 

2,486,424 
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(ee)  Horsepower. 
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aisiig 

(  U)  Includes  25,536,905  kw.-hr.  used  by 
company  owned  interurban  and  street 
railways. 

(/')  Included  under  “power.” 

(IF)  Includes  “municipalities.” 

(A)  Customers  reclassified.  Not  compar¬ 
able  with  previous  reports. 

( >')  Also  304,539  kva.  available  by  lease  or 
contract  from  26  sources.  Excluding  that 
available  from  affiliated  companies. 

(Z)  Net;  gross  generated  201,341,135  kw.- 
hr. 

(aa)  Includes  also  “commercial  lighting, 
municipalities  and  power.” 

(66)  Includes  60,525,452  kw.-hr.,  company 
railway  system. 

(re)  Lighting  only. 

{(id)  Includes  Yuma  Utilities  Co.  and 
Nevada-California  Power  Co. 

{ee)  Horsepower. 

(f)  Includes  Manitoba  Power  Co.,  Ltd. 

{gg)  Includes  22,933,708  kw.-hr.,  37,215 
customers  residence  lighting,  105,734,742 
kw.-hr.,  28,900  customers  residence  heat¬ 
ing. 

(AA)  Includes  35,070,896  kw.-hr.  commercial 
lighting,  40,092,640  kw.-hr.  commercial 
heating. 

(tt)  Residential  ranges  and  water  heaters. 

ijj)  Including  7,500  kva.  frequency  changer 
converting  power  purchased. 

(AA)  All  owned  and  operated  by  Dominion 
Power  &  Transmission  Co.,  Ltd. 

(//)  Includes  also  “commercial  lighting  and 
municipalities.” 

(mm)  Includes  energy  used  by  powerhouses, 
shops,  yards  and  by  substation  auxiliaries. 

(nn)  Energy  purchased  measured  on  a.c. 
side,  output  measured  on  d.c.  side. 

(oo)  Energy  consumed. 

{pp)  Includes  4,805,000  kw.-hr.  for  station 
use. 

{qq)  Includes  “other  sales”  (hearing,  etc.). 

(rr)  Also  I  gas  plant,  2,800  kva. 

(rj)  Converted  a  c.  measured  on  d  c  side; 
plus  generated  d  c. 

(//)  In  numerous  instances,  of  which  it  has 
not  seemed  necessary  to  make  individual 
mention,  company  reports  indicate  that 
figures  for  “commercial  lighting”  also  in¬ 
clude  small  power  sales.  Similarly 
“power”  sales  include  some  energy  at 
wholesale  for  lighting. 

(uu)  A  number  of  companies  have  included 
under  this  heading  one  or  more  of  the 
following  items:  Street  Lighting,  Muni¬ 
cipal,  County,  State  and  Federal  Build¬ 
ings,  Municipal  Power.  In  some  instances 
energy  sold  to  municipalities  for  resale  is 
also  included. 

•  See  notes  (j)  and  (u/). 


.  f 

-  f 


formance  in  so  far  as  strength  alone  was  considered. 

Specimens  Nos.  2  and  5  presented  more  uncertainty 
and  more  difficulties  in  construction  than  either  No.  6  or 
No.  39.  In  addition,  specimen  No.  5  permitted  a  larger 
deflection  under  horizontal  load  than  that  considered 
desirable. 

Si)ecimen  No.  6  could  he  constructed  at  a  cost  slightly 
less  than  No.  39,  hut  it  was  considered  as  l)eini»  more 
uncertain  and  had  the  ohjectionahle  feature  of  reijuirinj^ 
the  hole  to  he  excavated  on  a  slope.  If  the  hole  was 
excavated  vertically  the  horizontal  load  applied  at  the 
top  of  the  footing  would  become  larger,  refjuiring  greater 
strength  in  the  upper  part  of  the  stem. 

Footing  No.  39  was  considered  as  being  the  most 
practical  type  and  could  he  constructed  for  less  than  half 
the  cost  of  the  older  standard.  It  was  therefore  adopted 
for  the  Newark-Morgan  Hill  tower  line.  Further  study 
and  test  data  may,  however,  indicate  the  advisability  of 
utilizing  also  a  modification  of  Specimen  No.  6,  wherein 
the  hole  is  dug  vertically. 


Aluminum  Paint 
Improves  Shop  Illumination 

Better  natural  illumination  of  one  of  its  large 
foundry  buildings,  now  used  for  the  construction 
and  assembly  of  domestic  electric  refrigerators,  was 
realized  through  the  use  of  aluminum  paint  at  the  Erie 
Works  of  the  General  Electric  Company  without  any 
increase  in  glass  areas  or  arrangement,  the  intensity  of 
sources  or  rearrangement  of  lighting  fixtures.  The 
paint  was  sprayed  on  and  hut  one  coat  was  used,  this 
being  considered  equivalent  to  two  coats  of  oil  paint. 
The  cost  as  applied  was  48  i)er  cent  of  that  of  an 
equivalent  pigmented  surface,  and  as  refinishing  may 


Daylight  V leu'  of  Mill  Building  hose 
Illumination  IV as  Improved  by 
Aluminum  Paint 


be  done  at  less  frequent  intervals  further  savings  are 
pos.sible  through  both  reduced  painting  costs  and  min- 
iniized  interference  with  production  work.  The  alu¬ 
minum  paint  has  the  added  advantage  of  being  highly 
resistant  to  the  lacquer  fumes  released  in  the  shop. 

Ifav  18,1929  — Electrical  World 


Ladder  Rig 

for  Maintaining  Street  Lights 

By  W.  M.  Craven 

Atabama  Pou’cr  Company,  Montgomery,  Ata. 

Alight  ladder  rig  mounted  on  a  1-ton  service  truck 
has  been  used  to  great  advantage  by  the  Alabama 
Power  Company  in  maintaining  street  lights.  This  rig 
is  made  by  hinging  one  .section  of  a  24-ft.  extension 


Trucks  Equipped  with  Lamp  Servicing  Ladder 

Foot  of  extension  ladder  rests  in  sockets  on  truck  frame, 
while  other  section  is  hinged  to  roof 

ladder  to  the  rear  end  of  the  roof  of  the  truck  so  the 
feet  of  the  other  section  can  be  set  in  sockets  on  an 
extension  to  the  truck  frame  when  the  ladder  is  in  the 
vertical  position.  Three  metal  guides  brace  the  central 
portion  of  the  extended  ladder.  The  rcxif  of  the  truck 
where  the  hinge  is  attached  is  also  reinforced  with  flat 
iron.  All  parts  which  are  subject  to  wear  are  surfaced 
with  light  flat  iron.  When  not  in  use  the  ladder  rests  on 
the  roof  of  the  truck. 

With  a  truck  equipped  as  shown,  one  man  can  easily 
change  lamps  as  well  as  clo  the  necessary  cleaning  and 
maintenance  work  on  fixtures. 


Push-Button  Protection 
for  Hydraulic  Press 

For  the  protection  of  the  operators  of  a  large  hy¬ 
draulic  emlxjssing  press  installed  at  the  “Fabrikoid” 
jdant  of  E.  I.  du  Pont  de  Nemours  &  Com])any,  Inc., 
at  Newburgh,  N.  Y.,  jmsh-button  control  which  is  in¬ 
stantly  available  from  any  working  position  on  either 
side  of  the  press  is  u.sed.  On  the  feed-in  side  there  are 
two  safety  push-button  stations  which  may  be  locked 
in  the  safe  position,  entirely  suspending  all  operations, 
while  on  the  other  side,  the  normal  position  for  the 
oi)erator,  are  two  .starting  and  running  push  buttons, 
either  one  of  which  may  be  used  for  the  control  of 
driving  motor  operation.  A  limit  switch,  which  pre¬ 
vents  damage  to  the  machine  through  excess  pressure 
api)lication,  is  included  in  the  pump  control  system, 
rhis  i)rotective  scheme  has  been  readily  accomplished  in 
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an  inexpensive  way  without  undue  complexity  by  installing 
the  push-button  stations  and  safety  stations  so  that  all 
the  station  “start  lines”  are  in  parallel  and  all  the  “stop 
lines”  in  series  and  then  connecting  the  wiring  directly 
to  the  General  Electric  CR-7051-JI  automatic  starting 
comjiensator  used  for  the  motor  control  of  this  press. 


Dry  Test  Developed 
for  Rubber-Insulated  Cable 

ACCORDING  to  standard  specifications  rub!)er-insu' 
lated  wires  and  cables  for  low  tension  are  to  be 
tested  for  insulating  strength,  after  twenty-four  hours 
submersion  in  water  of  not  more  than  25  deg.  C,  for 
half  an  hour  with  alternating  current  at  a  suitable  volt¬ 
age.  Heretofore  this  has  generally  been  done  by  placing 
the  finished  conductors  in  a  liquid  bath,  by  which  process 
the  liquid  forms  the  outer  and  the  coi)per  core  the  inner 
layer.  'I'he  conductors  are  then  connected  to  the 
terminals  of  the  transformer  and  voltages  applied.  In 
addition  to  weakening  the  insulating  layer  this  test 
in  a  liquid  bath  has  the  disadvantage  of  a  great 
waste  of  time  (immersion  in  liquid,  testing,  drying, 
transportation). 

.\  new  dry  testing  process  devised  to  overcome  these 
difficulties  consists  in  pulling  the  cable  under  test  through 
a  tube  or  ])i])e  which  contains  a  series  of  spring-actuated 
metal  contact  siiheres  that  are  pressed  against  the  outside 
of  the  insulation. 

In  Fig.  1  is  shown  the  cross-section  of  a  testing 
electrode  containing  the  section  of  cable  A.  Small  radial 
tulies  contain  spheres  K,  which  are  jiressed  inward  by 
the  springs  F.  The  ends  of  the  tubes  are  constructed 
to  jirevent  their  falling  through.  Adjustment  of  the 
sjirings  is  accomplished  by  slotted  plugs  in  the  outer  end 
of  the  tubes.  The  spheres,  arranged  in  three  rows,  are 
apjilied  spirally  so  that  every  point  of  the  surface  may 
be  touched,  so  far  as  possible,  fiigh-voltage  alternating 
current,  up  to  10,000  volts,  is  apjilied  between  the  test- 
electrode  and  the  conductor  core.  The  voltage  is  to  be 
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sufficiently  high  to  break  down  an  air  gaji  equal  to  the 
thickness  of  the  insulation,  or  to  jiroduce  ionization  in 
a  cavity  in  the  insulation. 

The  circuits  of  the  entire  test  ajijiaratus  are  shown 
in  Fig.  2.  Current  is  sujijilied  through  the  jilug  St  from 
a  socket  fused  for  6  anij).,  after  the  ajijiaratus  has  been 
well  grounded  by  way  of  a  ground  claniji  E  on  the  lid. 
The  jiriniary  of  the  multi-taji  transformer  Sp  is  thus 
sujijilied  at  220  volts  by  way  of  the  double-jiole  snaji 
switch  ScU,  two  single-jKile  fu-ses  and  the  four-door 
closing  contacts  J\-r4.  The  transformer  has  tajis,  so 
that  by  changing  jilugs  the  ajijilied  jirimary  voltage  can 
lx*  made  to  jiroduce  at  will  secondary  voltages  of  1,000, 
1,500.  2,000,  3,000,  4,000,  5,000,  6.000.  7,000,  8,000, 


9,000  and  10,000  volts.  The  secondary  voltage  is  applied 
to  the  Jirimary  of  the  transformer  T  in  the  high-voltage 
chamber,  by  way  of  the  limiting  resistance  W,  a  double- 
jiole  switch  N  with  a  dead-line  release  coil  and  the  over¬ 
load  coil  of  a  single-pole  switch  M. 

The  220-volt  signal  lamp  L  glows  as  long  as  the  high- 
tension  transformer  is  alive. 

The  adjustable  transformer  Sp  also  has  a  45-v()It 
winding  connected  with  the  no-load  coil  of  the  switch 


Eig.  2 — Test  A pparatus  as  Arranged  for 
220-V olt  Supply 


N  and  thence  to  the  case.  The  other  end  of  the  winding 
is  carried  out  of  the  ca.se  by  way  of  an  insulated  building 
j)ost  J  and  is  connected  with  the  unwinding  drum  R, 
which  is  insulated  for  45  volts,  d'he  cojijier  core  of 
the  wire  to  be  tested  is  conductively  connected  on  one 
side  with  the  insulated  drum  R  and  on  the  other  side 
with  a  grounded  drum  R.  The  drum  R  is  connected  with 
the  case  and  the  ground  clamji  E,  which  closes  the  cir¬ 
cuit  on  the  45-volt  winding  and  therefore  causes  a 
current  to  flow  continuously  through  the  cable  core.  If 
there  is  a  break  in  the  core  the  dead-line  coil  A’  lets  go. 
the  double-jjole  switch  ojxns,  the  testing  transformer 
loses  its  voltage  and  the  signal  lamj)  goes  out.  As  soon 
as  the  connection  is  re-established  between  R  and  E  the 
relay  automatically  closes  K ,  the  lamj)  lights  uj)  and  the 
aj)j)aratus  is  again  ready  for  continuing  the  test.  1  he 
Jirimary  current  of  the  transformer  T  also  flows  through 
the  current  coil  of  the  switch  M.  This  keeps  the  circuit 
closed  to  the  bell  K  by  way  of  the  mercury  tube  as  long 
as  a  short-circuit  on  the  high-tension  side  causes  a  large 
current  to  flow.  The  bell  itself  is  connected  to  the 
22-volt  taj)s  of  the  auto-transformer. 

The  test  itself  is  carried  on  in  three  parts: 

1.  The  wires,  after  being  reeled  off  from  the  vul- 
canizer  drum,  are  drawn  through  the  testing  machine, 
cut  into  lengths  suitable  for  the  braiding  machine  and 
sorted  into  good  and  defective  lengths. 

2.  In  a  second  aj>paratus  the  defective  lengths  are 
again  pulled  through  slowly,  the  faults  are  found  and 
rej)aired  with  quick  vulcanizing  material. 

3.  During  the  insulation  test  the  core  of  the  cable 
is  also  tested  for  breaks. 

The  cable  is  fed  in  through  the  guide  rings,  on  ha 
bearings,  and  through  the  high-tension  electrode 
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Excellence  Induces  Use 

The  importance  of  quality  in  customers’  electrical  equipment.  Discovery  of 
inferiority  through  adverse  experience  is  costly.  Correction  at  source 
through  organized  attention  to  quality  is  economical 


By  Preston  S.  Millar 

(icncral  Manager  Electrical  Jesting  Laboratories 


There  is  reason  to  feel  that  inferiority  of  cus¬ 
tomers'  equipment  is  greater  than  is  generally 
realized.  A  certain  amount  of  inferiority  is  known 
to  exist  because  unsatisfactory  results  force  it  upon  the 
attention.  Absence  of  comjdaint  is  often  assumed  to 
indicate  that  conditions  are  satisfactory,  but  it  is  a 
fallacious  guide  regarding  equipment  which  costs  but 
little.  The  American  public  often  does  not  take  the 
trouble  to  report  dissatisfaction  in  small  matters.  If 
an  ai)pliance  is  defective  or  renders  an  inferior  service 
it  is  to  be  feared  that  in  many  cases  it  is  merely  allowed 
to  fall  into  disuse. 

Electrical  apjdiances  sometimes  offer  an  alternative  to 
service  which  may  be  rendered  by  non-electrical  equip¬ 
ment,  They  must  excel  in  convenience  or  effectiveness 
if  they  are  to  be  used  largely.  Electric  cooking,  toasting, 
washing,  ironing,  heating  and  refrigerating,  for  example, 
are  competitive  with  other  means  for  accomplishing 
similar  results.  If  electrical  aiqdiances  for  such  services 
are  not  outstandingly  successful  they  will  fall  into  disuse 
after  being  sold  and  will  fail  to  promote  purchase  by 
other  householders  who  become  acquainted  with  their 
fate. 

We  are  falling  short  of  full  realization  of  the  benefits 
of  electric  service  because  of  needless  inferiority  of  ])art 
of  customers’  eciuipment.  As  a  consequence,  it  is  prob¬ 
able  that  fewer  appliances  are  used  and  for  fewer  hours 
than  would  be  the  case  if  ecjuipment  were  invariably  of 
high  excellence.  Things  are  in  demand  and  are  used 
in  jfroportion  to  their  excellence!  Purchase  of  inferior 
e(iuipment  is  usually  trace¬ 
able  to  lack  of  knowledge  of 
its  inferior  qualities.  Igno¬ 
rance  of  the  facts  of  per¬ 
formance  entails  such  disad¬ 
vantages  as  those  which  are 
shown  in  the  following: 

1.  Manufacturers  of  inferior 
eciuipnient  effect  sales  which  might 
better  go  to  manufacturers  who 
ha\e  a  prt)per  concern  for  e.\- 
ceilence. 

~  Electric  service  suffers  in 
re])iitation.  In  consequence,  the 
public  does  not  have  that  definite 
confidence  in  electrical  appliances 
wliich  is  essential  to  the  best  de¬ 
velopment  of  electric  service. 

3.  The  public’s  money  is  spent 
'vith  less  satisfaction.  Repeat 
purchases  and  collateral  purchases 
vdiicli  might  have  been  brought 
Jibout  through  good  performance 
are  not  made. 

4.  The  central  station  does  not 
Kct  the  revenue  which  would 


accrue  if  all  electrical  equipment  were  of  high  excellence. 

5.  Dissatisfaction  and  complaints  arc  «Kcasioned.  Com¬ 
mercial  tasks  of  the  electrical  industry  are  rendered  more 
difficult.  .\nd  public  relations  are  not  so  go<Kl  as  they  might 
otherwise  be. 

Pi'BLiciTY  .\ND  Price 

Sales  often  rest  largely  upon  publicity  and  price.  Both 
are  legitimate  appeals,  potentially  of  great  value  for 
popularizing  electric  service.  When,  however,  they  are 
utilized  without  regard  to  (juality  they  become  undesir¬ 
able.  The  field  is  opened  to  the  irresponsible  manu¬ 
facturer  and  seller  who  can  succeed  in  a  competition 
based  merely  upon  price  and  who  are  aided  thereto  by 
much  of  the  imlilicity  for  which  more  resjxmsible  manu¬ 
facturers  and  merchants  pay. 

Publicity  is  an  influence  of  great  power.  It  is  a  con¬ 
structive  influence  when  rightly  used  to  promote  the  sale 
of  meritorious  })roducts.  It  is  not  used  constructively 
when  enqdoyed  in  jwomotion  of  sales  irrespective  of 
merit.  Unless  based  u|)on  ascertained  (juality  and  as¬ 
sured  excellence  it  must  seek  ideas  in  realms  of  lesser 
reality.  For,  as  Gilbert’s  ironical  e.xpression  in  Ruddi- 
gore  has  it. 

If  you  wish  in  tliis  world  to  advance 
Your  merits  you’re  bound  to  enhance. 

You  must  stir  it  and  stump  it 
.'\nd  blow'  your  own  trumj)et 
Or,  trust  me,  you  haven’t  a  chance  I 

Low-price  appliances,  as  such,  are  not  undesirable. 
Excellence  is  desirable  at  the  lowest  practicable  price. 
But  there  is  a  reasonable  minimum  of  performance  ex¬ 
cellence  and  safety  below 
which  no  inferiority  ought  to 
be  tolerated.  Prices  aI)Ove 
this  low  level  are  justifiable 
on  the  grounds  of  superior 
performance  or  serviceability 
or  better  api)earance  or  some 
other  quality  which  will  af¬ 
ford  an  adequate  return  to 
the  purchaser. 

I  he  most  able  manufactur¬ 
ers  a.scertain  (jualities  of  ma¬ 
terials  and  prcnlucts  with  de¬ 
grees  of  thoroughness  which 
dei)end  u|X)n  the'ir  apprecia¬ 
tion  of  the  relation  of  excel¬ 
lence  to  the  success  of  their 
business.  The  best  illustra¬ 
tion  with  which  I  am  ac¬ 
quainted  of  manufacturing 
])ractice  designed  to  promote 
g(x>d  quality  in  customers’ 


JJ^hen  Aristotle  endeavored  to 
comprehend  in  a  brief  list  of  classi¬ 
fied  subjects  the  entire  realm  of 
knou'ledge  and  being,  he  found  it 
necessary  to  make  quality**  one  of 
his  ten  categories.  He  sought  to 
ascertain  quality  and  to  be  guided  by 
facts,  thereby  anticipating  modern 
scientific  engineering  and  establish¬ 
ing  himself  for  all  time  as  one  of  the 
u'orld*s  master  intellects. 

As  for  Aristotle — so  for  the  elec¬ 
trical  industry.  Quality  is  funda¬ 
mentally  important. 
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equijmient  is  in  the  case  of  incandescent  lamps,  of 
which  more  hereafter.  In  my  experience,  excellence 
of  fabricated  ])roducts  is  generally  highest  where  most 
pains  are  taken  to  ascertain  qualities.  The  manufacturer 
who  observes,  measures,  records,  analyzes  and  applies 
results  generally  makes  the  best  product.  It  is  fortunate 
for  the  electrical  situation  in  America  that  many  leading 
manufacturers  seek  to  achieve  and  maintain  a  good  repu¬ 
tation  for  their  products  through  a  high  degree  of 
excellence. 

Less  able  manufacturers,  one  suspects.  ])ay  attention  to 
these  matters  only  to  the  extent  neces.sary  to  effect  imme¬ 
diate  sales  and  to  avoid  rejections  and  complaints.  It  is 
only  too  true,  as  Kuskin  has  said,  that 

Tlicrc  is  scarcely  anything  in  this  world  that  some  man 

cannot  make  a  little  worse  and  sell  a  little  cheaper. 

Mercii.xnts  and  Quality 

The  merchandising  of  electrical  materials,  equipment, 
and  api)liances  has  drifted  very  largely  out  of  the  hands 
of  the  electrical  industry.  Some  merchants  do  and  others 
do  not  seek  to  insure  excellence  of  the  electrical  equip¬ 
ment  offered  for  sale.  Few.  if  any.  have  the  resources 
to  deal  effectively  with  quality  even  if  they  desire  to 
<lo  so. 

Central  Stations  and  Quality 

The  operating  companies  of  the  electric  light  and  powder 
industry  insist  upon  knowing  the  quality  of  the  apjiaratus 
and  et[uipment  upon  which  the  economy  and  reliability 
of  their  service  to  the  public  depends.  A  high  standard 
of  e.xcellence  is  set  in  all  particulars  of  equipment  and 
(liberation.  These  companies  exert  continuous  pressure 
upon  manufacturers  to  .secure  ever  more  efficient,  reliable 
and  satisfactory  equipment.  The  combination  of  progres¬ 
sive,  capable  electrical  manufacturers  and  operating  com¬ 
panies,  both  ascertaining  quality  and  striving  for  high  ex¬ 
cellence,  maintains  the  practice  of  the  American  electric 
power  industry  at  the  forefront  of  progress  throughout 
the  world. 

However,  the  organized  concern  of  the  light  and  power 
companies  to  ascertain  quality  and  to  secure  high  ex¬ 
cellence  heretofore  has  not  been  carried  systematically 
beyond  the  electric  meters  into  customers’  installations. 
The  eciuipment  with  the  aid  of  which  the  public  utilizes 
electricity  has  been  made  and  sold  without  adequate  en¬ 
couragement  of  superiority  and  discouragement  of  in¬ 
feriority.  This  lack  of  intelligent,  organized  care  to 
insure  good  electric  service  has  resulted  in  a  distinctly 
lower  order  of  excellence  for  applications  of  electricity 
than  has  characterized  the  ecjuipment  for  production, 
distribution  and  measurement  of  electric  power.  Wiring 
eciuipment.  lighting  etjuipment  and  electrically  heated  or 
motorized  appliances  often  are  built  to  standards  of 
([uality  much  below  those  they  are  capable  of  attaining, 
k  In  the  early  industry  electricity  was  employed  almost 
exclusively  for  lighting.  Electric  service  could  he  satis¬ 
factory  only  as  incande.scent  lamps  were  reliable  and 
effective.  Manufacturers  and  operating  companies  alike 
specialized  in  cultivating  lamps  for  highest  excellence. 
So  by  tradition  and  practice  the  incandescent  lamp  is  the 
subject  of  research  and  testing.  As  a  conse(juence  elec¬ 
tric  lighting  in  America  is  now  in  advance  of  that  any¬ 
where  else  in  the  w’orld.  The  incandescent  lamp  forms 
one  of  the  few  exceptions  among  the  customers’  electrical 
eciuipment  in  being  the  recipient  of  organized,  sustained 
co-operative  activities  intended  to  secure  high  excellence. 

Other  electrical  appliances  employed  in  customers’ 
service  are  more  recent  developments.  At  first  the  suc¬ 


cess  of  the  electrical  industry  did  not  depend  so  largely 
upon  the  satisfaction  which  appliances  gave  the  public  as 
it  did  upon  the  performance  of  incande.scent  lamps. 
These  appliances  were  not  made  the  subject  of  the  .same 
specialized  attention  with  a  view'  to  securing  high  ex¬ 
cellence. 

The  operating  companies,  of  course,  are  cognizant  of. 
these  conditions.  Their  efforts  to  combat  inferiority  i  i 
customers’  equipment  and  to  mitigate  its  results  usuallv 
have  taken  one  or  more  of  four  forms : 

1.  Companies  which  display  and  merchandise  electrical  ap¬ 
pliances  select  brands  for  the  purpose  which  are  believed  to 
be  among  the  best  available.  Only  rarely,  however,  do  they 
have  available  information  adequate  for  proper  selection  of 
brands. 

2.  Here  and  there  a  light  and  power  company  attempts 
through  a  testing  procedure  to  insure  excellence  of  the  appli¬ 
ances  which  it  sells  to  the  public.  Where  this  is  done  results 
are  unquestionably  better  than  they  otherwise  would  be,  but 
so  far  as  the  situation  as  a  whole  is  concerned,  the  influence 
of  such  activities  is  inadequjite. 

3.  Companies  which  merchandise  customers’  equipment 
guarantee  replacement  if  unsatisfactory.  This  is  a  good  thing 
to  do,  but  it  is  only  a  palliative.  There  is  scant  satisfaction 
to  the  customer  in  securing  replacement  or  return  of  money 
in  case  of  defect.  Confidence  in  electrical  applications  is 
dimini.shed  despite  replacement. 

4.  Some  companies  operate  effective  servicing  departments 
for  the  repair  or  replacement  of  broken-down  appliances. 
But  these  services  cannot  compensate  for  lack  of  good  design 
and  construction  in  the  fir.st  instances.  The  best  w'ay  to  pre¬ 
vent  or  to  reduce  replacements  and  repairs  of  customers’ 
equipment  is  to  seek  uniformly  high  excellence  in  the  first 
instance. 

Such  mea.sure.s  of  amelioration  as  these  are  of  limited 
effectiveness  under  present  conditions.  Quality  often 
is  not  w^ell  enough  understood  to  permit  intelligent  .selec¬ 
tion  of  brands;  investigation  of  quality  by  individual 
companies  cannot  economically  he  comprehensive  enough 
for  the  purpose,  and  there  is  a  wasteful  duplication  of 
expense  and  effort  when  individual  companies  undertake 
to  make  their  owm  determinations.  Replacement  guar¬ 
antees  and  repair  .service  assist  to  combat,  hut  do  not 
materially  reduce,  inferiority.  Finally,  such  limited 
effectiveness  as  these  measures  afford  affects  chiefly  the 
better  brands,  leaving  uninfluenced  the  generality  of 
other  equipment  which  is  .sold  largely  through  non-elec¬ 
trical  dealers. 

WiiAT  Ls  Needed 

Discovery  of  inferiority  through  adver.se  experience 
is  costly  and  unwholesome.  Correction  at  the  source  is 
ecnomical.  And  this  is  practicable  only  through  organ¬ 
ized  attention  to  quality.  When  there  is  lack  of  intelli¬ 
gent  appreciation  of  excellence  the  urge  to  excel  is  not 
felt  so  strongly  by  producers  and  .sellers.  So  Lord 
Lyttleton’s  “Beauty  in  the  Country"  .soliloquized 
pathetically. 

Where  none  admire  'tis  useles.s  to  excel, 

Where  none  are  beaux  ’tis  vain  to  be  a  belle. 

If  the  consumers’  equipment  is  to  attain  to  highest  jirac- 
ticahle  excellence  and  low'est  practicable  price,  it  is 
essential  that  qualities  shall  he  known.  Mr.  Hoover  has 
well  said : 

The  first  necessity  in  the  handling  of  problems  is  the 
assembling  of  the  facts  in  their  proper  perspective. 

Aristotle,  with  limited  facilities,  .sought  to  ascertain 
quality  and  to  he  guided  by  facts.  The  electrical  industry, 
with  its  highly  developed  facilities,  pursues  a  like  cour.se 
with  respect  to  equipment  u.sed  in  its  own  operation. 
But  as  concerns  customers’  equipment,  it  heretofore  has 
done  .so  only  to  a  limited  extent.  This  condition  is  now 
to  he  remedied.  In  the  autumn  of  1928  the  As.sociation 
of  IMison  Illuminating  Companies,  in  order  to  meet  a 


974 


Electrical  U'orld  —  Vol.93,  A  o.29 


widely  recognized  need,  eniliarked  upon  a  program  of 
activities  designed  to  improve  the  quality  of  customers’ 
electrical  equipment.  Under  the  auspices  of  a  committee 
of  member  company  executives,  with  Electrical  Testing 
Laboratories  as  technical  and  testing  agent,  it  is  under¬ 
taking  to  ascertain  facts  of  quality  and  performance  of 
equipment  and  appliances,  to  bring  about  betterment 
where  practicable,  and  to  use,  sell  and  recommend  only 
thoroughly  satisfactory  brands  and  grades.  This  move¬ 
ment  will  provide  the  desired  organized  attention  on  the 
jiart  of  large  u.sers  and  may  be  expected  to  give  an 
important  inqietus  in  the  direction  of  quality  improve¬ 
ment  for  all  equipment  employed  by  the  public  in 
electric  service. 

It  is  the  glory  of  the  electrical  industry  that  wherever 
it  goes  labor  is  lightened  and  life  is  brightened.  But  for 
the  fullest  practical  realization  of  the  ideal  of  a  public 
well  served  by  a  prosperous  electrical  industry,  organized 
promotion  of  the  highest  practicable  excellence  and  the 
lowest  practicable  cost  for  customers’  electrical  equip¬ 
ment  is  essential. 


Channel  Troughs  for 
Cable  Supports 


IN  THE  basement  of  a  substation  in  Winniix'g  where 
it  was  necessary  to  run  lead-covered  cables  close  under 
the  ceiling  standard  3-  or  4-in.  steel  channels  were  used 
to  suj)port  them.  The.se  channels  are  held  in  position, 
one  above  the  other,  by  short  lengths  of  “H”  section, 
bolted  to  the  building  steel.  Some  of  the  other  advan¬ 
tages  are  non-intlammability,  free  access  of  cooling  air 
and  ease  of  installation,  according  to  T.  A.  Robinson 
of  the  Hydro-Electric  Commission.  Each  cable  is 
shielded  from  those  around  it.  The  ease  of  installation  was 
the  most  important  feature  in  influencing  the  decision  for 
channels  as  the  cables  could  be  laid  out  on  the  basement 
floor  and  then  simply  lifted  into  position  by  men  sta¬ 
tioned  every  few  feet.  This  eliminates  the  pulling-in 
ot  cables  inside  the  station.  The  lead  cushions  where 
the  cables  leave  the  steel  channels  prevent  chafing  of  the 

sheath. 


Generator  Fire  Protection 
for  Automatic  Hydro  Plant 

Thermostats  and  differential  relay  control  inde- 
,  pendent  water  valves,  insuring  unnecessary 
flooding  of  the  generator 

By  E.  a.  Crellin 

Assistant  Engineer  Dk'ision  of  Hydro-Electric  and  Transmission 
Engineering,  Pacific  Gas  &  Electric  Comfiany, 

San  Francisco,  Calif. 

Almost  every  conceivable  emergency  that  can  arise 
L  in  an  automatic  hydro-electric  plant  has  been  jiro- 
vided  for  by  suitable  relays  or  similar  equipment.  Such 
equipment  has  proved  highly  reliable  in  service  and  in 
fact  usually  functions  better  than  human  hands.  The 
equipment  for  protecting  the  generator  against  destruc¬ 
tion  by  fire  has  not  been  in  such  general  use  as  have  the 
various  other  protective  devices,  and  yet  a  fire  once 
started  in  a  non-attended  plant  will  probably  result  in  the 
complete  destruction  of  the  generator,  if  not  the  entire 
plant. 

It  has  become  standard  practice  on  the  system  of  the 
Pacific  Gas  &  Electric  Company  to  provide  means  for 
flooding  the  generators  with  water  under  penstock  pres¬ 
sure  in  case  of  fire.  The  closed  system  of  generator 
cooling  has  not  been  used  and  COj  fire  jirotection  is  not 
.suited  to  open  ventilating  systems.  Water  seems  to  be 
the  best  fire-fighting  medium  in  such  ]4ants.  In  attendefl 
stations  or  in  semi-automatic  plants  with  resident  o|)er- 
ators  res])onding  to  an  alarm  manually  controlled  fire 
valves  suffice  and  when  ]iroperly  installed  are  safe  again.st 
accidental  flooding  of  the  generator. 

In  an  unattended,  full-automatic  plant,  however,  re¬ 
liance  must  be  jilaced  in  automatic  equipment,  and  the 
greatest  jirecautions  must  be  taken  against  flooding  a  gen¬ 
erator  unnecessarily  or  accidentally  and  at  the  same  time 
insure  that  it  will  be  flooded  should  occasion  demand.  An 
interesting  in.stallation  has  just  been  completed  in  Spauld¬ 
ing  ])ower  house  No.  3  which  is  believed  to  be  unique  in 
several  features. 

Electrical  Interlocking  of  \'alves 

To  afford  maximum  insurance  against  accidental  or 
unnecessary  flooding  of  the  generator  two  valves  are  in¬ 
stalled  in  series,  each  receiving  its  actuating  energy  from 
a  separate  and  independent  source.  Both  valve  .solenoids 
must  be  energized  before  water  can  be  admitted  to  the 
generator  windings.  The  first  valve  is  controlled  by  heat 
from  within  the  generator  and  bells.  There  are  32 
quick-acting  thermostats  of  the  circuit-opening  type,  .sim¬ 
ilar  to  those  used  in  flat-irons,  mounted  in  proximity  to 
the  generator  windings  at  intervals  around  the  generator 
frame.  These  thermo.stats  are  all  in  series,  forming  a 
closed  circuit  system  which  will  o])en  when  any  thermo¬ 
stat  has  been  heated  to  a  temi)erature  of  100  deg.  C..  or 
the  interconnecting  wiring  has  become  oj^en  circuited 
from  any  cause.  The  thermostat  circuit  is  jirotected 
again.st  overvoltage  by  a  pair  of  telephone  fuses  and  a 
vacuum  and  air  gap  telephone  lightning  arrester  of  the 
tyjie  in  general  use  for  the  protection  of  power  circuit 
telejihone  lines. 

A  two-circuit  relay  with  its  contacts  open  when  the 
relay  is  energized  is  in  .series  with  the  thermostat  circuit 
and  the  station  storage  battery.  One  circuit  of  the  relay 
completes  the  circuit  through  the  solenoid  of  the  fir.st 
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valve  when  the  relay  is  de-energized  and  causes  the  valve 
to  assume  |K)sition  for  flooding  the  generator.  The 
other  circuit  of  the  relay  completes  the  circuit  through  a 
pair  of  signal  lamps  to  call  attention  to  the  fact  that  the 
thermostat  circuit  has  opened  and  that  the  fire  valve  is 
energized.  This  is  a  warning  signal  to  the  inspector  of 
trouble  in  the  circuit. 

The  second  valve  is  controlled  from  the  dififerential 


Generator 


relay  protection  on  the  generator.  When  a  dilYerential 
relay  is  tripj)ed  due  to  a  fault  in'  the  generator  winding, 
in  .addition  to  the  usual  function  of  tripping  out  all  perti¬ 
nent  switches,  it  completes  the  circuit  through  a  two- 
circuit  relay  which  closes  its  contacts  when  the  relay  is 
energized,  (^ne  circuit  of  the  relay  completes  the  circuit 
through  the  solenoid  of  the  second  fire  valve  when  the 
relay  is  energized,  causing  the  valve  to  assume  the  posi¬ 
tion  for  flooding  the  generator.  The  other  circuit  of  the 
relay  is  a  holding  circuit  to  seal  the  relay  in  the  closed 
])osition  when  it  has  once  been  energized.  This  is  neces¬ 
sary  l)ecause  the  differential  relays  are  non-hand-reset 
relays.  A  push-button  switch  is  connected  in  the  holding 
circuit  for  the  purpose  of  trijiping  the  relay  after  it  has 
ojierated. 

Sequence  of  Operation 

The  operation  of  the  system  is  as  follows:  If  the 
generator  is  tripped  out  by  differential  relay,  one  fire 
valve  will  he  energized  and  will  remain  energized  until 
the  relay-holding  circuit  is  interrupted  by  the  push-button 
switch.  The  generator  winding  will  not  he  flooded  un¬ 
less  a  fire  follows  the  differential  relay  operation  and  the 
thermostats  are  heated  to  100  deg.  C.  As  soon  as  a 
thermostat  is  heated  sufficiently  to  cause  it  to  open  the 
circuit,  the  second  valve  will  be  energized  and  water 
under  i:)enstock  pressure  will  be  admitted  to  the  generator 
winding.  This  will  also  cool  the  thermostat,  which  will 
close  and  shut  off  the  water.  If  the  fire  persists,  the 
thermostat  will  be  heated  again  and  a  second  flooding  will 
(Kcur.  This  will  continue  until  there  is  no  longer  suffi¬ 
cient  heat  to  actuate  a  thermostat,  preventing  further 
flooding. 


It  is  to  l)e  noted  from  the  accompanying  diagram  that 
one  control  relay  is  a  circuit-opening  relay,  the  other  a 
circuit-closing  relay.  This  precaution  prevents  accidental 
flooding  which  might  occur  due  to  the  simultaneous  de¬ 
energizing  of  two  circuit-opening  relays.  The  integrity 
of  the  thermostat  circuit  is  evidenced  at  all  times  by  the 
closed  circuit  connection,  the  alarm  lights  at  once  indi¬ 
cating  an  open  circuit.  It  is  felt  that  a  fire  is  unlikely  to 
occur  from  a  cause  which  will  not  also  cause  differential 
relay  operation,  and  therefore  the  dual  system  has  been 
chosen  as  affording  the  maximum  safeguard  against  acci¬ 
dental  flooding. 


Everything  on  the  Diagram 

This  jiortion  of  the  system  of  the  Lake  Superior 
District  Power  Company,  Ashland,  Wis..  illustr.Ttes 
the  manner  in  which  all  of  the  essential  information  re¬ 
garding  kinds  and  sizes  of  etjuipment,  ty])es  of  line 
construction,  spacing  of  conductors,  lengths  of  lines, 
sizes  of  conductors,  etc.,  are  shown  on  the  one  print. 
It  is  to  be  noted  that  the  standard  symbols  for  ap])ar,'itns 
are  accomjianied  by  references  by  which  individual 
equipment  may  be  identified.  R.  L.  Boisen  re])orts  th.at 
frequent  requests  for  information,  both  from  within  and 


without  the  company,  give  value  to  this  kind  of  map.  for 
on  it  are  shown  data  that  otherwise  would  have  to  be 
compiled  from  a  number  of  different  sources  on  tach 
occasion. 
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Molten  Ash  Removed  by  Hydro  Jets 


Ash  is  removed  in  the  molten  condition  from  the 
.  pulverized-fuel  boilers  of  the  Charles  R.  Huntley 
station  in  Buffalo  by  the  use  of  a  hydro  jet.  A  number 
of  experiments  were  conducted  before  wholly  satisfactory 
results  were  obtained. 

Preliminary  tests  indicated  that  the  mechanical  force 
of  water  jets  could  be  used  to  break  up  the  slag  streams 
into  small  pieces  and  that  sudden  chilling  with  sufficient 
water  would  even  shatter 
small  particles  of  molten  slag. 

Either  method  required  com¬ 
paratively  large  volumes  of 
water. 

.'\p])aratus  was  finally  in¬ 
stalled  which  embodied  both 


MohHn 


Hydro  Jet  Ash 
Removal  Sys¬ 
tem  as  Used  at 
Buffalo 


of  these  principles  of  slag  disintegration.  As  shown  by 
the  illustration,  the  molten  slag  drops  onto  an  apron  of 
water  produced  by  three  primary  jets.  The  sudden  chill 
breaks  the  slag  into  small  pieces,  which  are  caught  by 
two  carrier  jets  below  and  projected  10  ft.  against  a 
cast-iron  smashing  plate.  The  collision  still  further 
breaks  up  the  particles  of  slag  which  fall  into  a  U-shaped 
trough  and  are  discharged  into  an  outdoor  sump  about 
50  ft.  away  h.y  two  additional  carrier  nozzles  working  in 
tandem  near  the  head  of  the  run.  At  the  discharge  end 
of  the  chute  the  slag  is  deposited  in  a  fine  granular 
condition. 

Since  the  best  position  for  permanent  disposal  of  the 
ash  is  1,000  ft.  from  the  boilers,  it  was  found  neces¬ 
sary  to  pump  the  mixture  from  the  sump  to  its  destina¬ 
tion.  This  operation  is  performed  by  either  of  two 
760-gal.-per-minute  manganese-steel  pumps,  one  of  which 
is  provided  for  reserve. 

Cast  iron  was  used  for  the  disintegrating  chamber, 
troughs,  chutes  and  discharge  pipes.  As  the  slag  is 
highly  abrasive,  renewable  wearing  plates  were  placed  in 
the  sluiceways  at  all  right-angle  turns  and  also  in  the 
concrete  receiving  pit  to  take  the  direct  impingement  of 
the  slag-bearing  w’ater. 

“It  is  remarkable,”  reads  a  statement  by  the  Buffalo 
General  Electric  Company  in  the  N.E.L.A.  prime 
movers  committee  report  on  the  subject,  “that  this  in- 


Characteristics  of  Slag  Handled  by  Hydro  Jet 


Fusing  point  of  a.sh,  about  1,950  deg.  F.  Per  Cent 

Silica  (SiOg)  .  44.52 

Aluminum  oxide  (Al,Os)  .  18.(54 

Iron  oxide  (PegO,)  .  31.35 

Titanium  oxide  (TiOg)  .  0.7(> 

phosphorus  pentoxide  (PgOg)  .  0.25 

^alciuni  oxide  (CaO)  .  1.33 

Magnesium  oxide  (MgO)  .  1.10 

sulphur  trioxide  (SOj)  .  1.80 

undetermined  .  0.25 


stallation,  which  is  the  first  to  be  designed  for  handling 
molten  slag  from  boiler  furnaces  by  the  hydro-jet  sys¬ 
tem,  should  have  proved  so  successful  from  the  start.” 

Salt  Water  Test  Valueless 
for  Rubber  Gloves* 

By  F.  M.  Farmer 

Chief  Engineer  Electrical  Testing  Laboratories 

The  idea  has  prevailed  more  or  less  that  the  water 
in  which  rubber  gloves  are  immersed  for  high-vol¬ 
tage  test  should  be  salted  in  order  to  develop  the  maxi¬ 
mum  leakage  current.  That  this  is  unnecessary  is  obvious 
when  it  is  considered  that  the  impedance  of  a  normal 
glove  is  of  the  order  of  1.000.000  ohms  and  that  the 


Current  at  10,000  Volta, 
60  Cycles  (Milliamperea) 
City  Water  Salt  Waterf 


Glove  No.  1 . 

6.2 

6  2 

Glove  No.  2 . 

6.6 

6  7 

Glove  No.  3 . 

6.6 

6  4 

Glove  No.  4  . 

7.8 

7  8 

Glove  No.  5 . 

9.2 

9  2 

.\pproximate  specific  resistance  of  water,  ohm-cm . 

4,000 

3.5 

t2  per  cent  salt  by  weight. 


power  factor  is  of  the  order  of  2  per  cent.  A  change 
in  the  resistance  of  the  circuit  of  several  thousand  ohms 
— far  more  than  that  between  different  kinds  of  water — 
is  completely  masked  by  the  capacitance  impedance  and 
cannot  have  any  appreciable  effect  on  the  leakage  current. 
The  actual  measurements,  shown  in  the  accompanying 
table,  confirm  this  contention. 

Economical  Test-Box  Installation 

ECEXTLY  the 
city  of  Winni- 
])eg  departed  from 
its  usual  practice  of 
installing  three 
5-kva.  transformers 
at  feeder  test  in¬ 
stallations  and  now 
utilizes  three  500- 
w’att,  2,000/ 100-volt 
outdoor  ty|:)e  poten- 
t  i  a  1  transformers. 

According  to  T. 

Robinson  of  the  Hy- 
Iro  -  Electric  Com¬ 
mission  the  second¬ 
aries  of  these  trans¬ 
formers  run  down 
the  pole  in  iron  con¬ 
duit  to  a  weather¬ 
proof  metal  b  o  x. 
large  enough  to  hold 
a  recording  v  o  1 1  - 
meter  and  a  250-watt  heating  element  for  winter  use. 
The  leads  terminate  in  a  three-pole  fused  switch,  to  which 
the  short  voltmeter  leads  are  clipped.  The  phasing  of  the 
switch  is  always  A,  B  and  C  looking  toward  the  hack  of 
the  box.  There  are  29  test  locations  on  the  system  with 
about  eight  voltmeters,  which  are  moved  from  location 
to  location.  Each  feeder  is  tested  for  two  weeks  once 
every  two  months. 

^Prepared  at  request  of  National  Safety  Council. 
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Probably  no  steam  plant  in  America  has 
shown  the  remarkable  performance  record 
of  Long  Peach  steam  plant  No.  3  of  the 
Southern  California  Edison  Company.  For 
a  period  of  six  months  and  eleven  days  after 
the  throttle  7i'as  first  opened  the  plant  has 
shoxvn  an  average  B.t.u.  rate  of  13,081  P.t.u. 
per  net  kilowatt-hour. .  Some  of  the  factors 
contributing  to  this  high  economy  are: 

High  extraction  cycle  efficiency. 

Large  size  of  unit. 

Efficiency  characteristic  of  plant  increases  with 
.  load. 

Complete  automatic  control. 

Unit  available  high  percentage  of  time. 

Constant  scrutiny  of  instrument  records. 

Low  condenser  leakage. 

Completely  inclosed  water-cooled  furnaces. 

Feed  water  heaters  connected  under  all  load 
conditions. 

High  (piality  of  feed  water. 


A  \  ICRAGING  13.081  B.t.u.  jter  net  kilowatt-hour 
.since  the  day  the  plant  was  started,  the  first 
X  ^  100.000-kw.  unit  in  Long  Beach  steam  plant  No.  3 
of  the  Southern  California  Edison  Company  completed 
six  months  and  eleven  days  of  ojjeration  on  December 
31.  last.  To  use  the  Pacific  Coast  measuring  stick,  the 
average  station  economy  was 

477.81  net  kilowatt-hours  iSiOOOi — i - 1 - 

per  barrel  of  oil.  ciZjWOvH - ^ - 

d'he  first  unit  of  this  sta-  ^ \  i 

tion,  known  as  unit  10,  was  ^ 

described  in  the  October  6,  fcnjBOO - - 

1928,  issue  of  Klf.ctricai.  _ 

W'oRLD.  The  manufacturer’s  ^  j 

rating  of  the  main  generator  lopoo”  — ;  t  “ 

is  90,000  kw.,  hut  this  rating  - 5^ - 

has  been  changed  on  the  Gross  Load  on  Turk 

comiiany’s  operating  sched-  <7 

ule  lo  100.000  kw.  because  l  a 

the  unit  tlenionstrated  its  ‘  iirho-Genernlor  and 

ability  to  carry  sustained  net 

loads  in  excess  of  100,000  kw.  The  data  which  are  given 
in  this  article,  therefore,  are  all  referred  to  the  lOO.OtX)- 
kw.  net  rating. 

d'he  turbine  is  tandem-compound,  with  eighteen  stages 
in  the  high-pressure  element  and  three  stages,  double 
flow,  in  the  low-pressure  element,  d'he  unit  consists  of 
the  turbine,  the  main  generator,  the  auxiliary  jxiwer 


Long  Beach 


Complete  plant  record  given 
from  time  throttle  was  opened. 
Six  months’  operation  shows  un¬ 
usually  high  sustained  economy 


generator  and  the  auxiliary  generator  exciter.  .\11  of 
these  elements  are  mounted  on  shafts  which  are  con¬ 
nected  end  to  end  with  rigid  couplings,  making  in  effect 
one  continuous  shaft  93  ft.  2  in.  long.  The  exciter  for 
the  main  generator  is  a  separate  unit  with  both  motor  and 
steam-turbine  drive. 

The  turbine  is  .served  by  four  vertical,  single-pass 
conden.sers  with  reheat  hotwells.  Feed  water  is  heated 
by  heaters  using  steam  extracted  from  the  fifth,  tenth, 
fourteenth  and  eighteenth  stages  of  the  high-pressure 
turbine.  The  generator  is  a  double-wound  machine 
rated  at  16,500  volts,  1,500  r.p.m.,  50  cycles. 

The  net  kilowatt-hour  daily  outinit  for  every  day  of 
the  si.x  months  and  eleven  days  period  considered  in  this 
article  is  given  in  Fig.  2.  During  this  jieriod  unit  10 


^lljOOO- 

(d 

lopoo- 


30  40  50  60  70  80  90  10 

Gross  Load  on  Turbine-Generator,  Thousand  Kw. 

Fi(j.  1 — Guaranteed  and  Test  B.t.u.  Rate  of 
Turho-Generator  and  T'eed  JVater  Heatincf 


The  data  which  are  given 


ojierated  3,638  hours  with  a 
- 1 - ^ -  net  output  of  276,104,880 

_  Test  data  correcteaf  fo _  kw.-hr.  The  total  fuel  USed 

Temperature  at  throttle. les^F.  during  this  period  was  57/,- 
”  «58  l,bl.  of  fuel  oil  or  e<|uiv- 

- — I -  ■  ■■■  ■  -■[■ -  alent  natural  gas.  From  the 

uarante^ _ operating  summary  table  it 

Lj  - _ will  be  noted  that  the  month 

j  of  December  is  the  best  of 

5 - 7^ - 00 - qo - ioc  *^*^7  month  of  the  period. 

rie-Generotor,  Thousand  Kw.  The  best  day  during  the  eti- 

,d  Test  R.l.u.  Rale  of 

,  rrr  rr  •  1 2,  011  which  day  the  net  out- 

Eeed  JVater  Heating  2,318,250  kw.-hr,. 

or  an  average  net  load  of 
96,600  kw.  The  average  economy  for  this  day  was 
12,806  B.t.u.  per  net  kilowatt-hour. 

The  results  of  numerous  test  runs  on  the  turbo¬ 
generator  have  been  gratifying.  The  efficiency  of  the 
complete  unit  was  guaranteed  by  the  manufacturer  on 
the  liasis  of  the  net  heat  input  in  B.t.u.  The  net  B.t.u. 
])er  gross  kilowatt-hour  was  defined  as  the  difference 


'June^.nid  Dateafinih'ai  operation  Hours  operated  <=i  Hours  idle  but  available  tor  service  Hours  not  available  for  service  csra 


September 


December 


2.'W0,000^ 
ZjOOQPOO-^ 
IWOCO  -5 
1,200)300  ° 
800,000  i 


Vig.  2 — Operation,  Availability  and  Output  Curves  for  Unit  No.  JO,  Ijong  Beach  Steam  Pltmt 
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Performance 


Superintendent 
Steam  Pozver  Generation 
Southern  California  Edison  Company, 
Los  Anejeles,  Calif. 


l)etvveen  the  heat  in  the  steam  flowin^iij  to  the  throttle 
and  the  heat  in  the  feed  water  leaving  the  fifth  stage,  or 
last  heater  in  the  heating  system,  divided  by  the  gross 
kilowatt-hours.  The  manufacturer’s  guarantee  curve 
and  a  similar  curve  which  was  plotted  from  results  of 
test  runs  and  corrected  to  guarantee  conditions  are  given 
in  Fig.  1. 

Output-economy  characteristics  during  the  period 
herein  reported  are  shown  in  Fig.  3.  The  curves  shown 
are  the  net  kilowatt-hour  output  per  barrel  of  fuel  oil 
or  equivalent  gas  and  the  P>.t.u.  per  net  kilowatt-hour 
output  for  all  loads  within  the  normal  operating  range 
of  the  unit.  The  straight  line  is  the  barrels  of  fuel 
oil  or  equivalent  gas  used  per  day  for  the  total  net 
kilowatt-hours  per  day  output  of  the  unit. 

Xo  exhaustive  condenser  tests  have  been  made,  hut  the 
vacua  obtained  at  different  loads  and  cooling  water 
temperatures  correspond  clo.sely  to  the  predicted  vacua. 
There  are  four  sets  of  ])rimary  air  removal  steam  jets 
serving  the  four  conden.sers  and  one  set  of  secondary 
steam  jets  discharging  through  an  after-condenser  to 
atmosphere. 

The  vents  from  the  higher  pressure  heaters  are 
cascaded  to  the  second  stage  air  removal  jets  and  the 
vent  from  the  lowest  pressure  heater  is  into  the  con- 


Firing  Aisle  and  Two  of  the  Three 
34,1^2-Sq.Ft.  Boilers  in  Latest  Addition 

The  boilers  stand  S.'S  ft.  above  the  firing  floor  and  are 
f>7  ft.  over  all  in  height.  Centralized  gage  and  control 
boards,  wide  firing  aisle  and  neatness  and  cleanliness  are 
features  of  the  boiler  room. 


denser.  An  air  flow  meter  measures  the  volume  of  air 
and  gases  removed  from  the  entire  system.  One  of 
the  agreeable  sur])ri.ses  of  the  job  has  been  the  small 
amount  of  air  leakage  into  the  condensers,  pumi)s. 
heaters  and  piping  under  vacuum.  The  amount  of  air 
and  gases  discharged  from  the  system  has  averaged 
3.5  cu.ft.  per  minute. 


Generator 
and  T tirhine 
in  Ijong 
Beach 

Steam  Plant 
No.  2 

The  nominal  rat¬ 
ing  of  the  main 
generator  is  90,000 
kw.  and  the  aux¬ 
iliary  generator 
4,000  kw.  The 
horizontal  exhaust 
into  the  vertical 
«•  o  n  d  e  n  s  e  r  H  is 
«'learly  shown. 
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I'Kj.  3 — Out put-Economy  Characteristics  of 
1( W ,000 -Ku' .  Tu rho-Gene ra t o r 


tions,  permitting  the  temperature  of  the  entire  system  to 
vary  with  load,  from  no  load  to  maximum  load,  without 
the  manipulation  of  any  valves.  By-passes  permit  the 
withdrawal  of  any  heater  from  service. 

The  turbine  throttle  of  unit  10  was  first  opened  for 
operation  on  June  20,  1928.  The  only  previous  oper¬ 
ation  of  the  machine  was  turning  over  to  dry  out  the 
generator.  The  entire  plant  went  into  operation  with 
surprisingly  few  difficulties.  It  has  been  necessary  to 
make  hut  few  changes  and  they  have  been  of  a  minor 
nature. 

Boiler  Performance 

The  boiler,  water-cooled  furnace  and  air  heater  jier- 
formance  was  somewhat  better  than  predicted,  'fhere 
are  three  boilers  of  the  cross-drum,  straight  tube  ty])e, 
each  with  34,164  sipft.  of  heating  surface.  At  the 
present  time  there  is  no  spare  boiler.  The  furnace  is 
completely  inclosed  with  water-cooled  walls  constructed 
of  refractory-faced,  cast-iron  blocks  cemented  to  the 
water-cooled  tubes.  The  furnace  column  is  19.800  cu.ft., 
of  which  about  14,000  cu.ft.  is  above  the  lower  row  of 
burners,  the  lower  portion  forming  a  hopper  for  ash 
removal  for  future  jxjssible  operation  with  coal  for  fuel. 
'I'he  water-cooled  furnace  walls  have  a  surface  of  3.240 
SI]. ft.  exposed  to  the  radiant  heat  of  the  furnace.  I'he 
boilers  operate  normally  at  about  350,000  lb.  of  steam 
])er  hour,  which  is  about  322  per  cent  of  rating,  but  have 
l)een  operated  as  high  as  425,000  lb.  of  steam  per  hour, 
or  about  395  per  cent  of  rating. 

The  steam  temperature  realized  was  not  as  high  as 
anticipated.  The  su])erheater  is  of  the  three-pass,  con¬ 
vection  type,  located  in  an  interdeck  position.  All  of  the 
sujierheating  surface  was  not  installed  at  the  time  the 
boilers  were  erected,  but  the  omitted  tubes  will  be  in¬ 


.Auxi/iary 


\Auxiliary 

Main  generator 

r 

i 

L  oad 92,000 kvy. 


The  condensers'  also  have  proved  remarkably  tight 
against  leakage  of  cooling  water  into  the  condensate. 
'I'he  condenser  tubes  are  rolled  into  the  tube  sheet  on 
the  inlet  end  and  packed  with  metallic  packing  and  fiber 
rings  retained  by  ferrules  on  the  outlet  end.  Except  for 
one  split  tube,  there  have  lieen  no  leaks  during  the  period 
of  operation.  Electric  salinity  recorders  and  chemical 
laboratory  tests  all  fail  to  in¬ 
dicate  any  condenser  leakage 
to  contaminate  the  water. 

Feed  water  quality  is  v 
watched  very  closely  at  Long 
Beach.  .Xnalyses  are  made 
daily  in  the  laboratory  of 
.samples  of  water  taken  from  each 
boiler  in  service.  Make-up  water, 
which  averages  less  than  1  per 
cent  of  the  total  evaporation,  is 
added  as  evaporator  vapor  after 
passing  through  a  scrubber.  The 
evaporators  are.  eipiipped  with  a 
continuous  blow -down  .sv’stem  by 
means  of  which  the  concentration 
in  the  evaporator  shells  is  main¬ 
tained  below  .50  grains  gallon. 

'I'he  total  solids  in  the  make-u]) 

<lo  not  exceed  one  grain  jier  gal¬ 
lon  of  water  added. 

The  simplified  flow  diagram  of 
I'ig.  4  shows  the  tem|)eratures  that 
obtain  at  a  gross  load  of  95.000 
kw.  on  the  unit.  The  extraction 
feed  water  heaters  are  connected 
to  the  turbine  under  all  load  condi¬ 


stalled  as  soon  as  the  boilers  can  be  released  for  that 
purpose.  It  is  hoped  that  when  the  complete  sujier- 
lieater  is  in  operation  the  guaranteed  steam  temperature 
of  750  deg.  F.  will  be  realized.  'I'his  additional  super¬ 
heat  will  improve  the  station  economy  about  12  kw.-hr. 
per  barrel  of  oil. 


Toka/  /oacf  95,000 kw. 


'.aw- pressure 
element  ~ 
3sta^s 
douUe  flow 


ZOUb.gage 

6or/r 

383°F:scTt. 


Conotensafe  pump 


Boiler  feedpump 


5th  stage 
heater 


Fiy.  4 — Simplified  Flow  Diagram  for  First  Unit  in 
Long  Beach  Steam  Plant  No.  3 
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Table  I — Operation  Summary  for  1Q28,  Unit  No.  10,  Long  Beach  Steam  Plant  No.  3 

Southern  California  Edison  Company 


Gross  kw.-hr . 

Auxiliary  kw.-hr . 

Net  kw.-hr.  output . 

.\ux.  percentage  of  gross . 

Machine  load  factor  90,000  kw.  rating . 

NIachine  load  factor  100,000  kw.  rating . 

Net  kw.-hr.  per  barrel  of  oil . 

B.t.u.  per  net  kw.-hr  .  . . 

B  r  u.  per  gross  kw.-hr.  turbo-generator  extraction  cycle. 

Boiler  efficiency . 

Steam  pressure  at  throttle . 

Steam  tempterature  at  throttle . 

Feed  water  temperature . 

Injection  water  temperature . 

Vacuum  referred  to  30  in.  Hg.  barometer 


.Average  for 


June 

July 

August 

September 

October  November 

December 

Period 

1,814,200 

16,268,700 

41,870,400 

47,603,800 

57,995,900  56,743,200 

63,437,000  *285,733,200 

161,500 

583,500 

1,402,900 

1,578,100 

1,899.850 

1.919.960 

2,082,510 

*9.628,320 

1,652,700 

15,685,200 

40,467,500 

46,025,700 

56,096,050  54,823,240 

61,354,490  *276,104.880 

8  90 

3.59 

3.35 

3.32 

3.27 

3  38 

3.28 

3.37 

7.33 

23.42 

60.44 

71.03 

83.78 

84  60 

91  63 

65  74 

6.  59 

21.08 

54  39 

63.92 

75  40 

76.  14 

82.46 

59  17 

i62.92 

464  75 

478  76 

476.86 

479.52 

478  71 

482  18 

477  81 

16,322 

13,448 

13,055 

13,106 

13,034 

13,056 

12,962 

13,081 

1 1,121 

10,876 

10,681 

10,503 

10,374 

10,405 

10,497 

18.447 

74.86 

84.46 

84.57 

82.90 

82.27 

82  48 

83  73 

82.69 

409 

404 

403 

409 

402 

400 

401 

404 

661 

688 

693 

682 

682 

687 

707 

689 

298 

354 

357 

366 

378 

376 

395 

375  5 

65.6 

66  3 

67  2 

64  6 

63  3 

60  4 

57  9 

63  6 

28.94 

28  73 

28.77 

28  78 

28  64 

28.68 

28  46 

28  71 

♦Total  for  period 


It  will  readily  he  seen  from  the  averajje  hoiler 
efficiency  of  82.17  per  cent,  as  reported  in  the  oiieration 
summary  table,  that  the  13.000  B.t.u.  per  net  kilowatt- 
hour  over  all  economy  of  Long  Beach  steam  jdant  Xo.  3 
is  not  due  to  the  use  of  natural  gas  and  oil  fuels,  hut 
to  a  high  steam  cycle  efficiency.  Gas  has  been  by  far 
the  predominating  fuel,  as  only  about  1,000  hhl.  of  oil 
has  been  used.  Steam  temperatures  obtained  with  gas 
fuel  are  somewhat  better  than  the  temperatures  obtained 
when  burning  oil,  but  over-all  boiler  efficiencies 
several  per  cent  better  can  be  obtained  with  oil  than  can 
he  obtained  with  gas.  Eastern  plants  actually  obtain 
better  boiler  efficiencies  with  coal  than  can  be  realized 
with  natural  gas  fuel,  because  of  the  very  high  hydrogen 
losses  with  gas.  Auxiliary  jx)wer,  when  using  coal,  is 
higher  than  at  Long  Beach,  but  the  better  boiler  room 
efficiency  with  modern  coal-burning  equipment  more 
than  offsets  the  additional  auxiliary  ])ower  retiuired  for 
handling  and  inilverizing  coal. 

Complete  automatic  combustion  control,  operating  on 


Table  II — Extraction  Steam  Conditions, 
Unit  No.  10,  at  Gross  Load  of  95,000  Ku'. 


Eighteenth 

Fourteenth 

Tenth 

Fifth 

Stage 

Stage 

Stage 

Stage 

Gare  i)rpssure.... 

.  I8in.  Hg. 

16  lb. 

72.2  lb. 

203.0  bl 

Saturated  steam 
deg.  F  . 

vacuum 

temperature, 

.  170 

252 

322 

389 

Total  temperature 
steam,  deg.  F  . 

of  extracted 
.  170 

256 

435 

601 

the  steam-flow-air-flow  relation  and  actuated  by  steam 
pressure,  is  used.  Automatic  control  of  feed  water 
pressure  to  maintain  constant  differential  between  feed 
water  and  steam  pressures  is  by  means  of  variable  speed 
motors  driving  the  boiler  feed  pumps.  System  fre¬ 
quency  is  controlled  to  maintain  standard  time  within 
two  seconds  fast  or  slow,  by  means  of  automatic  turbine 
speed  regulation. 

d  lie  various  forms  of  automatic  control  used  make 
possil)le  the  ojieration  of  this  100,000-kw.  unit  with  nine 
operators  on  duty  on  each  shift.  When  the  second 
lOO.ODO-kw.  unit  is  installed  only  five  additional  o|)er- 
ators  on  each  shift  will  be  required,  or  a  total  of  four¬ 
teen  men  per  shift  to  operate  a  200.000-kw.  power 
station.  The  station  maintenance  forces,  slightly  aug¬ 
mented.  and  practically  the  same  supervisory  organi¬ 
zation  that  was  required  for  the  operation  of  plants 
No.  1  and  No.  2.  located  on  the  same  proi>erty,  are  able 
to  take  care  of  the  new  plant. 


Including  this  first  unit  in  the  No.  3  plant,  the  total 
generating  capacity  of  the  group  of  steam  jAlants  at  Long 
Beach  is  now  315.000  kw.  The  No.  1  plant,  maintained 
as  a  cold  standby,  was  ojierated  for  a  few  days  only  in 
1928  during  the  emergency  created  by  the  bt.  Francis 
Dam  disaster.  The  capacity  of  the  No.  1  plant  is  70,000 
kw.,  the  No.  2  plant  145.000  kw.  and  the  No.  3  plant, 
with  its  first  unit.  100.000  kw.  Total  out])ut  from  all 
three  plants  during  the  year  1928  was  658.709.170  net 
kilowatt-hours  and  the  combined  economy  for  all  three 
plants  for  the  year  was  15.733  B.t.u.  per  net  kilowatt- 
hour  or  397.26  net  kilowatt-hours  barrel  of  oil  or 
equivalent  gas. 

With  a  total  output  of  2,762.459,843  kw.-hr.  during 
1928  the  system  of  the  Southern  California  Edison 
Company,  serving  a  territory  covering  55.000  square 
miles  of  southern  California,  is  now  the  fourth  in  annual 
out])ut  of  electrical  energy  in  the  United  States.  The 
total  installed  generator  capacity  is  800.740  kw..  of  which 
361.600  kw.  is  steam  capacity  and  439.140  kw.  hydro 
ca])acity.  This  year  a  second  unit  of  30.000  kw.  capacity 
will  be  added  to  power  house  No.  8  of  the  Big  Creek 
system.  W'ith  the  installation  of  the  second  unit  in  Long 
Beach  steam  plant  No.  3  in  1930  another  100,000  kw. 
of  steam  ca|)acity  will  have  been  added,  making  the  steam 
generating  capacity  then  49.6  per  cent  of  the  total 
935.740  kw.  planned  to  be  in  operation  in  1930. 


Cap  the  Pikes  for  Safety 


The  steel  points  of  pike  poles  carried  on  a  line  truck 
ma}'  readily  constitute  a  distinct  menace  to  the  safety 
of  members  of  the  crew.  To  eliminate  this  hazard  the 
pikes  used  by  the  line  crews  of  the  Dayton  (Ohio)  Power 
&  Light  Company  are  capped  when  not  in  use.  The  cap 
consists  of  a  piece  of  pii)e  corked  with  a  woo<l  jAug  and 
with  a  hodling  ring  arm  welded  on  it.  The  cap  is  readily 
shipj)ed  over  the  pike  and  will  not  dislodge  easily. 
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100,000,000-Kw.-Hr.  Systems 

134  power  systems  in  the  United  States  exceeded  this  output  in  1928. 

They  generated  72,826,693,213  kw.-hr.  and  added 
1 1,388,254,888  kw.-hr.  by  purchase 


AGAIN  ErF.rTRTCAL  World’s  annual  survey  of  sys- 
tenis  havinjj  an  annual  output  of  100.000,000 kw.-hr. 
reveals  ji^rowth  in  output  of  individual  companies 
as  compared  with  former  years,  the  elimination  of  some 
names  hy  virtue  of  consolidations  recently  eflPected  and 
the  addition  of  others  that  for  the  first  time  are  entitled 
to  he  listed.  The  present  survey  covers  oiK*rations  for 
the  calendar  year  1928.  The  returns,  by  systems,  are 
tabulated  in  detail  in  the  sup])lement  accompanying  this 
issue,  to  the  extent  of  nearly  8.500  items.  One  side  of 
this  supplement  shows  the  output  for  each  system  in 
1928  and  comi>aral)le  fij^ures  for  earlier  years  where 
available.  On  the  other  side  the  output  for  the  last  year 
is  broken  down  into  energy  generated  and  energy 
secured  hy  purchase.  So  far  as  is  known,  the  list  is 
complete,  including  every  utility  system  on  the  continent 
that  had  the  sjx'cified  output. 

As  formerly,  the  practice  has  been  followed  of  listing 
as  a  unit  any  system  o})erating  as  a  single  ])hysical 
entity,  although  commercially  it  might  embrace  more 
than  one  com])any.  This  has  kept  down  the  number  of 
names  and  has  given  a  better  idea  of  the  magnitude  of 
the  operations. 

Of  these  systems  134  are  light  and  ])ower  systems 
in  the  United  States,  14  in  Canada  and  3  in  Mexico.  In 
addition,  there*  are  15  railroads  or  railways.  The  group 
first  mentioned  o])erates  920  fuel-burning  and  666  hydro 
])lants,  or  a  total  of  1,586  plants.  The  aggregate  rating 
of  the  fuel-using  plants  is  20,120,166  kva.  and  of  the 
hydro  jdants  8,326,869  kva.,  giving*a  total  of  28,447,035 
kva. 

Some  reports  are  in  kilowatts,  others  in  kilovolt- 
amjxres.  To  reduce  them  to  a  common  basis  80  jxr 
cent  j)ower  factor  is  assumed.  These  plants  generated 


the  energy  production  of  all  companies,  without  the 
duplication. 

In  1927  the  124  major  light  and  power  systems  in  the 
United  States  then  listed  generated  64,380.010,246 
kw.-hr.  and  inirchased  9,227.208,954  kw.-hr.  'fhe  total 
output  was  73,607.219,200  kw.-hr.  The  ])lant  rating 
was  24.275.311  kva.  In  1926  there  were  126  systems, 
generating  58,073,674,401  kw.-hr.  in  plants  with  22.559.- 
063  kva.  In  comparing  these  figures  the  addition  <4 
new  names  mu.st  he  borne  in  mind,  as  well  as  the  loss  of 
old  ones.  The  latter  are  shown  in  detail  in  footnotes 
acco’mpanying  the  large  tables.  The  new  ones  will  be 
evident  from  a  comparison  w'ith  the  corres])onding  su])- 
plement  to- the  Electrical  World  of  May  5.  1928 

The  Buffalo,  Niagara  &  Eastern  is  again  at  the  toj). 
with  4,832,459,513  kw.-hr.  The  inclusion,  for  the  first 
time,  of  ojierations  of  the  Brooklyn  Edison  Comjnuiy  in 
the  returns  of  the  New  York  lulison  brings  the  latter 
to  second  place,  with  4,210.700,000  kw.-hr..  followed 
closely  by  the  Commonwealth  Edison,  with  4.1 74.r/>l  .000 
kw.-hr.  The  plant  capacities  rejiorted  for  these  three 
systems  are,  respectively,  805,000  kw.,  1,474,200  kw. 
and  1,104,500  kw. 

Of  the  total  power  jilant  rating  in  use  by  all  these 
large-  .systems  28.3  ]x*r  cent  is  credited  to  the  Midfile 
Atlantic  States  and  23.4  ]xr  cent  to  the  East  North 
Central  States,  12.9  per  cent  is  in  the  three  Pacific  Coast 
States,  where  water  jiower  outweighs  fuel  plant  capacity 
more  than  two  to  one.  The  out]nits,  by  regions,  re(|uire 
some  e.xplanation.  Some  sy.stems  are  not  confined  to  a 
single  one  of  the  nine  geographical  divisions  of  the 
country  recognized  by  the  Bureau  of  the  Census  and  the 
U.  S.  Geological  Survey.  To  allocate  their  operations 
among  several  regions  was  impracticable.  4'hey  were 


(leneralor  Ratinq  and  Output  of  Systems  Reporting  More  than  100,000,000  Kav.-Hr. 

During  1928 

(Summary  of  detailed  tablulation  in  the  supplement  of  this  issue  of  the  Electrical  Would) 


Number  of  CleneratinR  Plants  and  Generator  Hating - 


Section  or  Systems  No.  Kva.  No.  Kva.  No.  Kva.  Kw.-Hr.  Kw.-IIr.  Kw.-ilr. 

I’nited  States  134  1,586  28,447,035  920  20,120,166  666  8,326,869  72,826,693,215  1  1,388,254,888  84,214,948,103 

New  KiiRland .  14  77  1,790,884  26  1,375,929  51  414,955  3,882,979,246  894,608,644  4,777,587,890 

Middle  Atlantic .  25  233  8,041,611  114  6,211,265  119  1,830,346  20,862,816,254  3,319,831,663  24,182,647,917 

South  Atlantic .  12  170  2,581,406  94  1,643,248  76  938,158  5,421,568,933  843,053,019  6,264,621,952 

East  North  Central .  31  302  6,646,872  182  6,292,757  120  354,115  17,459,411,737  2,696,213,303  20,155,625,040 

West  North  Central .  9  101  1,846,629  57  1,378,898  44  467,731  4,504,870,939  88,314,201  4,593,185,140 

East  .South  C-.ntral .  8  140  1,754,609  106  631,719  34  1,122,890  3,550,799,474  906,053,886  4,456,853,360 

West  South  Central .  14  282  1,278,175  270  1,260,325  12  17,850  3,344,292,458  560,279,943  3,904,572,401 

Mountain  .  5  84  843,200  14  148,800  70  694,400  3,107,850,017  386,943,722  3,494,793,739 

Pacific .  16  197  3,663,649  57  1,177,225  140  2,486,424  10,692,104,157  1,692,956,507  12,385,060.664 


72,82().bP3.215  kw.-lir.  and  1 1 .388.254,888  kw.-hr.  was 
added  hy  purchase,  making  a  total  outjiut  of  84.214,- 
‘•48.103  kw.-hr.  Since  the  energy  generated  by  all  elec¬ 
tric  light  and  jiower  companies  was  more  than 
83,000,(XX).000  kw.-hr.  it  appears  that  the  out])ut  of  these 
larger  systems,  including  jxirchased  energy  and  there¬ 
fore  involving  duplication,  did  not  greatly  differ  from 


therefore  assigned  to  the  region  that  contained  the  major 
part  of  their  ojxTations.  Therefore  certain  sections  are 
somewhat  tiverloaded :  thus,  all  the  Southeastern  Power 
&  Light  Company  had  to  be  assigned  to  the  Ea.st  South 
Central  Division,  though  about  40  per  cent  of  it  is  in 
the  South  Atlantic. 

The  output  of  Canadian  systems  continues  to  grow- 
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rhis  time  they  generated  14,570,390,323  kw.-hr.  and 
purchased  2,259,074,253  kw.-hr.  The  previous  year  they 
generated  11,895,292,334  kw.-hr.  and  purchased  2,491,- 
824,655  kw.-hr.  In  1926  the  total  output  was  9,594,984,- 
322  kw.-hr.  One  .system  that  appeared  in  previous  lists 
was  forced  to  drop  its  output  below  100,000,000  kw.-hr. 
in  1928  because  of  the  shutting  down  of  a  single  large 
cf)nsumer.  To  j^reserve  the  record,  and  on  the  assump¬ 
tion  that  the  condition  is  temporary,  its  1928  outjrut  is 
given,  but,  of  course,  not  counted. 

Mexico  ap])ears  with  three  names.’  Both  Canada  and 
Mexico  are  predominantly  water  power  countries.  The 
former  has  3,471,734  kva.  in  hydro  in  its  large  systems 
and  only  72,750  kva.  in  steam.  Our  southern  neighbor's 
three  large.st  com]xmies  have  2(X).540  kva.  in  hydro  and 
35,100  kva.  in  fuel -burning  plants. 


Removable  Barriers  Protect 
Station  Employees 

Outgoing  lines  from  the  12-kv.  bus  at  the  new 
Washington  Park  bulk  power  substation  of  the 
Commonwealth  Edison  Company  are  ecpiipped  and  ar¬ 
ranged  so  that  tests  can  be  made  with  ease  and  safety. 
'I'his  substation  is  fed  at  66  kv.  and  sends  out  energy  at 
12  kv.  to  the  di.stribution  substations  in  its  supply  area. 
ICach  line  is  ecpiipped  with  a  600-amp.  oil  circuit  breaker 
and  four  disconnecting  switches,  three  of  which  are 
double  throw.  The  breaker  disconnecting  switches  are 
mounted  directly  on  the  oil  circuit  breaker,  while  the  two 
others  are  on  the  floor  below.  With  this  arrangement  of 


12-kv.  bus 


Arranijement  of  Oiityoiny  Lines  to  12-Kv.  Bus 
at  Jf  ashington  Park  Substation 

switches  it  is  ])ossible  to  put  the  line  or  the  oil  circuit 
breaker,  or  both,  on  either  the  test  bus  or  ground. 

All  disconnecting  switch  cubicles  are  furnished  with 
side  slots  in  which  ebony  a.sbestos  boards  may  be  inserted. 
In  the  cases  of  the  breaker  disconnecting  switches  these 
barriers  are  measures  taken  for  .safety  only.  They  are 
not  normally  in  position,  but  hang  on  the  barrier  wall  at 
the  left  of  the  breaker.  When  vvork  is  to  be  done  on  the 
bre  aker  the  boards  are  put  in  and  the  doors  of  the  cubicle 
are  locked.  The  barriers  in  the  disconnect  cubicles  on 
the  floor  below  are  normally  in  place  to  prevent  the  open 


Protective  Barriers  Prevent  Disconnect  Blades 
from  Dropping  Into  Bottom  Clips 

blades  from  dropping  into  the  bottom  clips  which  might 
make  the  oil  circuit  breaker  alive  by  feed  back  from  the 
line  or  introduce  an  unwanted  dead  ground  potential  level 
in  the  breaker  compartment,  the  breaker  frame  being 
normally  grounded  through  the  fault  bus.  Tbe  breaker 
may  thus  be  worked  on  without  hazard.  The  discon¬ 
necting  switch  at  the  bus  side  of  the  breaker  closes  into 
the  bottom  dip  at  90-deg.  opening  and  must  be  in  that 
l)osition  when  the  board  is  inserted. 


Appliance  Survey 
Shows  Market  Possibilities 

WITH  meter  routes  as  guides,  salesmen  of  the 
Northwestern  Electric  Company,  Portland,  Ore., 
made  hou.se-to-house  calls  on  1,424  residential  customers 
to  determine  the  number  of  appliances  in  use  in  each 
home.  At  the  same  time  a  study  was  made  of  con¬ 
sumption  and  revenue  for  34  domestic  customers  having 
various  numbers  of  a]ipliances.  Results  of  both  investi¬ 
gations  are  given  in  the  accomi)anying  tables. 

On  the  questionnaire  u.sed,  22  appliances  were  li.sted, 
ranging  from  electric  clocks  and  radio  .sets  to  electric 
ranges  and  other  heavy  consumption  appliances.  In 
1 ,424  homes  the  average  number  of  appliances  per  home 
was  found  to  be  7.7.  Ten  customers  having  eight  apjdi- 
ances  each,  not  including  an  electric  range,  show'ed  a 
monthly  consumption  of  86  kw.-hr.  and  bill  of  $3.45, 
with  annual  consumption  of  1 .032  kw.-hr.  and  revenue  of 
$41.40.  Tt  is  interesting  to  note  that  the  average  domes¬ 
tic  consum])tion  for  all  residential  customers  on  the  lines 
of  this  company  in  1928  was  1,038  kw.-hr,,  which  is 


Average  Consumption  and  Revenue  for  Typical  Groups  of  Domestic  Customers  in  Portland ,  Ore. 


Thirteen  customers  havint;  lifthts  only  or  lights  and  iron . 

One  customer  reporting  fifteen  appliances  (maximum  reported)  .  .  .  . 
I  en  customers  with  eight  popular  appliances,  not  including  range 
‘cn  customers  with  nine  popular  appliances,  including  range . 


.•erage  Kw.-Hr. 

Average  Monthly 

Average  Kw.-Hr. 

•Average  Annua 

Monthly 

Bill 

.4nnually 

Bill 

23 

$1.46 

276 

$17. 52 

1,137 

24.33 

13,644 

291.96 

86 

3  45 

1,032 

41.40 

259 

7  41 

3,108 

88  92 
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Appliance  Saturation  for  t ,4^4  Domestic 
Customers  in  Portland,  Ore. 


oj)eration  the  handling;  costs  |)er  thousand  have  been 
reduced,  according  to  J.  L.  Jova,  from  somewhat  more 
than  $1  to  approximately  $0.25  hy  virtue  of  the  motor- 
driven  mechanical  equipment  employed. 


Appliance 

Electric  irona . 

Vacuum  cleaners . 

Toaatera . 

Curling  irons  . 

Wa-shing  machines . 

Waffle  irons  . 

Percolators . 

Electric  ranges . 

Radio  receiving  seta . 

Portable  lir  heaters . 

Electric  refrigerators . 

Average  saturation  for  22 


Per  Cent 
Saturation 

Appliance 

103 

Water  heaters . 

72 

Electric  troners . 

63 

Warming  pads . 

50 

45 

Clothes  driers . 1 

42 

Electric  mixers . 

42 

Dishwashers . . i 

37 

Electric  cookers . f 

32 

Egg  cookers . .  ! 

17 

9 

Electric  clocks . ) 

appliances  included  in  survey 


Per  Cent 
Saturation 

7.5 

6 

4  5 
2.  5 


1.0  or  less 


36 


almo.st  identical  with  that  of  the  ten  customers  having 
eight  aiq)liances  each. 

'I'he  table  showing  a])pliance  saturation  indicates 
clearly  which  apjdiances  of  high  load  building  value  sales 
effort  should  be  concentrated  u])on.  Also  the  table  show¬ 
ing  consumption  indicates  that  when  a  customer  is  raised 
from  the  class  of  one  having  lights  only  or  lights  and 
iron  to  the  class  of  one  having  eight,  or  the  average 
number  of  appliances,  the  power  company  derives  $1.99 
additional  revenue  monthly,  and  if  the  same  customer  is 
raised  to  nine  appliances,  including  an  electric  range,  the 
additional  monthly  revenue  is  $5.95.  One  of  the  sur¬ 
prising  things  shown  by  the  survey  was  the  unexpectedly 
low  radio  saturation  of  32  per  cent. 


Brick  Making  Less  Costly  When 
Electricity  Is  Used 

ONE  of  the  first  brickyards  along  the  Hudson  River 
to  electrify  any  considerable  portion  of  its  pro¬ 
duction  processes  was  that  of  the  Jova  Brick  W'orks  at 
Roseton,  N.  Y.  Modernization  has  been  e.xtended 
gradually  as  each  such  successive  stej)  justified  itself,  until 
today  electrical  energy  is  used  for  almost  all  aijplications 
to  which  it  may  be  economically  applied.  recent  sur¬ 
vey  of  production  figures  with  accompanying  readings 
of  strategically  located  watt-hour  meters  offered  some 
interesting  data,  a  recajiitulation  of  which  is  shown  in 
the  accompanying  table. 

.At  this  plant  electrically  operated  shovels  dig  the  clay 
from  the  banks,  motor-driven  machines  mix  the  ma¬ 
terials.  machine-molded  bricks  are  turned  out  at  high 
s|/eed  and  specially  designed  equijMnent  moves » large 
quantities  of  finished  brick  from  kiln  to  barge  for  ship¬ 
ping.  The  plant  has  a  total  capacity  of  214,000  bricks 
daily  from  both  steam-  and  electric-driven  units.  In  one 


A  Timely  Message 
to  Avoid  Service  Interruptions 


KITE  SEASON 

Many  interruptioni  to  dectric  wrvice  tn 
Spring  can  be  eliminated  if  parenU  will 
caution  tbeir  children  not  to  fly  kites  near  linea 
earr>  ing  electric  power, 

Wires  used  to  strengthen  the  kits,  wet  string 
or  tail  and  tinsel  used  for  a  tail,  if  caught  across 
two  such  lines  are  sufficient  to  cause  a  short  cir* 
cult,  thus  depriving  many  of  electric  serA'ice. 

An  element  of  danger  to  the  boy  himself  exists 
when  he  climbs  poles  to  extricate  his  kite  from 
suck  lines,  in  that  he  may  come  into  contact 
with  wires  and  be  severely  burned  or  knocked 
tn  the  ground. 

Radio  aerials  should  never  be  attached  to 
poles  or  at  any  other  place  a  here  they  might 
touch  power  tines. 

If'  parents  will  impress  upon  their  childreo. 
especially  the  boys,  the  dangers  of  such  practices, 
they  can  save  themselves  mudi  anxiety  and 
srorry  and  prevent  interruption  of  electric  ser« 
vice  to  their  homes. 


DUQUESNE  LIGHT  COMPANY 


Lt»9  in  nnd 

tspand  Yom  Bufin»$i  in 
Crmttf  Httiburgh 


The  above  advertisement  was  published  recently  by 
the  DiKiuesne  Light  Company  in  an  attempt  to  re¬ 
duce  the  number  of  service  interruptions  and  accidents 
caused  by  the  spring  activities  of  youth.  The  message 
reads  as  follows : 

Many  interruptions  to  electric  service  in  spring  can  be  elimi¬ 
nated  if  parents  will  caution  their  children  not  to  fly  kites  near 
lines  carying  electric  power. 

Wires  used  to  strengthen  the  kite,  wet  string  or  tail  and  tinsel 
used  for  a  tail,  if  caught  across  two  such  lines,  are  sufficient  to 
cause  a  short  circuit,  thus  depriving  many  of  electric  service. 

An  element  of  danger  to  the  boy  himself  exists  when  he  climbs 
poles  to  extricate  his  kite  from  such  lines,  in  that  he  may  come 
into  contact  with  w’ires  and  be  severely  burned  or  knocked  to 
the  ground. 

Radio  aerials  should  never  be  attached  to  poles  or  at  any  other 
place  where  they  might  tough  power  lines. 

If  parents  will  impress  upon  their  children,  especially  the  bo>>, 
the  dangers  of  such  practices,  they  can  save  themselves  much 
anxiety  and  worry  and  prevent  interruption  of  electric  service  to 
their  homes. 


Kneryy  Consumption  at  a  Modern  Brickworks 

(Period  of  October  17 — December  1 1,  19281 


Amount  of  brick  made  by  electric  drive,  thousand .  ...  4,887 

Total  kilowatt-hours  us^  fordiiuiinK,  burninfc  and  handlinK .  85,000 

Kilowatt-hours  used  for  makitiK  4,887  thousand .  23,100 

Kilowatt-hours  used  to  dig,  burn  and  handle  2  x  4,887  thousand  bricks, 
since  4,887  thousand  bricks  were  made  during  this  j>eriod  by  steam 
drive  .  51,900 

Kilowatt-hours  used  to  dig,  burn  and  hamlle  4,887  thousand  bricks  30,950 

Kilowatt-hours  require!.!  to  dig,  burn,  make  and  handle  4,887  thousand  . .  54,050 


Kilowatt-hours  per  thousand  for  digging,  handling  and  burning. .  -.  6.  25 

^,oo/ 

Kilowatt-hours  |)er  thousand  for  making  .  4,75 


Kilowatt-hours  per  thousand  to  make,  burn,  dig  and  liandle 
Note  : 


30,950-1-23,100 

4,887 


1 1 


All  the  clay  is  dug  by  an  electric  shovel. 

The  clay  itself  is  handled  by  gas  cars. 

Two  1 10,000  Lancaster  auto-brick  machines. 

( 1)  One  driven  by  a  steam  engine. 

(2)  One  is  driven  by  165  hp.  in  motors. 

Transfer  cars  are  electric,  alternating-current. 

High-pressure  burning.  Two  75-hp.  compressors. 

Handling  and  loading  by  Penfield  method.  75-hp.  motor-generator  set 


Demands  : 

Rurning,  shoveling  and  handling  equipment,  kw. . 

Burning,  shoveling  and  handling  one  brick  machine,  kw 
1 6  5  hp.  in  motors  on  brick  machine,  k w . 
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Commissioner  Prendergast 

Takes  Issue  with  Governor 

on  Investment  Basis  for  Valuation 


'FATING  that  the  public  utility 
commission  law  of  New  York 
State  is  indisputahly  in  need  of 
ametidment.  Chairman  Prendergast 
of  the  New  York  commission  took 
sharp  issue  with  the  view  of  valuation 
expressed  hy  Governor  Roosevelt  in 
approving  the  act  of  the  Legislature 
api)ointing  a  temporary  commission 
t()  make  a  study  of  that  law.  The 
occasion  was  the  annual  meeting  of 
the  accounting  section  of  the  Empire 
State  Gas  and  Electric  Association. 

'File  point  of  Mr.  Prendergast’s 
disagreement  was  the  passage  in  Gov¬ 
ernor  Roosevelt’s  memorandum  stat¬ 
ing  that  “the  theory  of  twenty  years 
ago  that  the  return  to  public  service 
cor])orations  should  not  exceed  fair 
profits  on  the  money  actually  invested 
is  constantly  and  flagrantly  violated.” 

In  reference  to  this  statement 
Chairman  Prendergast  said  in  part : 

“My  purpose  is  to  show  that  what  Governor  Roosevelt 
sjx*aks  of  as  a  ‘theory’  has  not  been  and  is  not  now  the 
law  of  this  state  nor  a  principle  of  valuation  recognized 
by  our  own  highest  courts  or  the  courts  of  the  nation. 

“  ‘Money  actually  invested,’  stated  hy  Governor  Roose¬ 
velt.  has  never  been  a  theory  underlying  or  existent  in 
the  public  service  commission  law  of  New  York  State.” 

Mr.  Prendergast  reviewed  public  utility  regulation  in 
New  York  State  from  the  first  general  railroad  law  in 
18.^0.  which  provided  for  a  10  per  cent  return  on  “capi¬ 
tal  actually  expended.”  “It  would  appear.”  he  said,  “that 
this  provision  was  inserted  for  the  inirix)se  of  protect¬ 
ing  the  comi)any  against  any  reduction  in  profits  l>eyond 
10  |)er  cent,  which  was  fixed  as  the  minimum  and  was 
designed  to  satisfy  ])rospective  investors  in  the  railroad 
development  which  was  to  follow.  The  term  ‘capital 
actually  ex])ended’  could  not  have  been  used  in  1850  in 
contradistinction  to  the  modern  ‘fair  value’  rule,  which 
was  not  foreshadowed  until  over  forty  years  later. 

“The  term  ‘capital  actually  expended.’  while  used  in 
the  1910  revision  of  the  law  as  to  common  carriers  and 
gas  and  electric  corporations,  was  only  specified  as  one 
of  the  factors  to  be  considered  in  fixing  rates.” 

Continuing.  Mr.  Prendergast  referred  to  a  decision  of 
the  .\ppellate  Division.  Third  Department,  in  1921. 
where  the  court  stated  that  the  commission  “is  not  bound 
by  the  capital  actually  expended  in  1912.”  He  jtointed 
out  that  in  1922  the  same  court  restated  its  |xxsition  in 
determining  the  rates  of  a  gas  corixtration  under  the 
laws  of  the  state  as  follows; 

‘‘M  e  must  seek  to  ascertain  the  fair  value  of  the  prop¬ 
erty  which  it  is  using  for  the  convenience  of  the  public.” 

In  this  case,  the  court  held  that  the  company  was 


entitled  to  have  appreciation  in  value 
of  property  acquired  through  capital 
actually  exi)ended  included  in  esti¬ 
mating  the  value  of  the  ])roperty. 

The  last  decision  of  the  state  courts 
on  the  question  of  valuation  of  gas 
and  electric  ])roperty  was  in  1925. 
Mr.  Prendergast  stated,  when  the 
Appellate  Division  said ; 

“It  is  now  too  well  established  to 
admit  of  discussion  that  a  public 
utility  is  entitled  to  a  reasonable  re¬ 
turn  on  the  value  of  its  jwojxrty  use<l 
in  the  public  service  at  the  time  of 
the  inquiry.” 

Quoting  from  several  decisions. 
Chairman  Prendergast  said : 

“W'e  have  presented  a  considerable 
body  of  opinion  determining  a  basis 
of  valuation,  all  of  this  prior  to  the 
passage  of  the  public  service  com¬ 
mission  law  of  this  state  in  1907. 
This  law  was  adopted  by  the  State 
of  New  York  with  full  knowledge  of  the  prevailing 
judgment  of  the  courts  of  the  country  on  this  subject  of 
valuation,  and  there  is  no  provision  of  the  New  York 
statute  which  runs  contrary  to  the  prevailing  judgment.” 

Pr.\ctice  IX  M.ASs.\cnrsETTs 

Referring  to  Massachusetts  practice.  Chairman  Pren¬ 
dergast  said : 

“It  has  lx*en  asserted  that  the  Massachusetts  d(Ktrine 
of  ‘prudent  investment’  is  the  ideal  that  should  be  fol¬ 
lowed  in  the  valuation  of  the  pro|)erties  of  public  utilities. 
But  to  what  extent  is  this  ideal  followed?  Let  a  mem¬ 
ber  of  the  Department  of  Public  Utilities  of  Massachu¬ 
setts  s|x.*ak  on  this  subject.  I  quote  what  he  (Heury  G. 
Wells)  said  in  answer  to  some  observations  I  made  on 
this  subject  at  the  convention  of  the  National  Ass<K:iation 
of  Railroad  and  Utilities  Commissioners  at  Dallas.  Fex., 
October  18,  1927; 

Just  one  other  statement.  In  the  comment  on  prudent  invest¬ 
ment  it  (Prendergast  address)  says:  ‘‘Merely  analyzing  their 
own  statements  as  bearing  upon  their  own  Massachusetts  theory 
of  prudent  investment.”  \Vhatever  may  be  the  opinion  of  differ¬ 
ent  individuals  as  to  whether  prudent  investment  is  a  projxr  rate 
basis  or  not,  since  the  consolidation  of  the  departments  in  Massa¬ 
chusetts  in  1919  the  commission  has  not  considered  prudent  invest¬ 
ment  as  the  Massachusetts  theory.  I  am  not  at  all  surprised 
that  the  general  public  throughout  the  country  has  felt  that  that 
was  the  Massachusetts  theory,  that  the  Massachusetts  theory  on 
which  rates  were  based  was  prudent  investment.  It  grew  up  out 
of  a  decision  before  the  consolidation  a  great  many  years  ago 
in  a  street  railway  case  where  there  had  been  a  depreciation  in 
the  value  of  the  property.  The  representatives  of  the  public 
attempted  to  set  up  as  a  rate  basis  upon  which  the  rates  on  that 
street  railway  should  be  figured  the  reproduction  cost  theory, 
which  was  manifestly  less  than  was  indicated  as  prudent  invest¬ 
ment. 

The  commission  fixed  the  rates — the  old  Public  Service  Com- 
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mission  fixed  the  rates  on  prudent  investment  because  they  felt 
that  the  stfKrkholders  had  honestly  and  prudently  invested  their 
money  in  the  property,  and  the  fact  that  the  value  of  that  prop¬ 
erty  was  less  than  that  prudent  investment  was  of  no  moment. 
That  is  the  origin  of  the  so-called  “Massachusetts  rule’’  of 
])rudent  investment,  and  as  you  can  see  it  arises  from  an  entirely 
<liffercnt  conception  than  is  usually  held.  In  other  words,  the 
<loctrine  of  prudent  investment  as  the  Massachusetts  theory  is 
(|Uoted  as  opposed  to  reproduction  cost  theory  where  the  reproduc¬ 
tion  cost  is  more  than  the  prudent  investment:  whereas  the  only 
decision  in  Massachusetts  was  based  on  the  fact  that  the  prudent 
investment  was  more  than  the  reproduction  cost. 


Farm  Electrification 
from  Management  Viewpoint 

By  R.  F. 

Dcpartmcn!  of  Farm  Manaticmcnt , 

AVtc’  York  State  College  of  Agriculture 

Building  load  on  existing  lines  and  estimating  the 
pro.spective  load  on  proposed  extensions  are  two  ini- 
l)ortant  jtrohlems  of  rural  electrification.  With  the  few 
customers  ])er  mile,  usually  ohtainahle  in  rural  districts 
the  consumjttion  per  customer  must  he  high  to  warrant 
t!ie  htiilding  of  lines.  To  make  large  use  of  electricity 
on  farms  economically  profitable  it  must  be  used  to  free 
labor  for  other  work  or  to  eliminate  paid  labor.  It  must 
he  used  to  operate  milking  machines,  grind  feed,  cool 
milk  or  other  jobs  of  economic  importance  for  which 
it  is  adapted. 

Imme(liate  solution  of  many  farm  ])rohlems  is  ham- 
])cred  by  agricultural  traditions.  While  it  may  he  ex- 
l)edient,  pending  standardization,  to  adapt  farm  ecpiip- 
ment  to  electric  o])eration  merely  by  changing  the  drive, 
farm  jobs  need  to  he  analyzed  so  equipment  can  he  de¬ 
signed  which  w'ill  give  the  most  effective  results  with 
electric  drive.  Another  field  for  the  inventive  genius  is 
the  building  of  an  efficient  lightweight  battery  system 
which  can  1)e  used  for  tractive  power  on  the  farm. 

We  should  know  something  of  the  prosperity,  both 
]>resent  and  i)ros])ective,  of  the  customer  to  he  served. 
'I'here  certainly  is  no  use  of  building  a  line  into  a  com¬ 
munity  which  is  suhmarginal  and  is  being  abandoned. 
'I'here  will  he  no  economic  advantage  in  encouraging 
farmers  to  stay  on  land  that  will  not  give  them  a  living. 


Table  I — Ejfect  of  Various  Factors  on 
Rural  Consumption 


Based  nn 

Records  of  335  N.  Y.  Farms 

Factor 

Avg.  of 
Item 

Correlation  with 
Annual  Consumption, 
Ignoring  All 
Other  Variables 

Per  Cent  of  Net 
Variatii>n  in 
Annual  Use  Due 
to  Each  Cause 

Total  acres . 

120  9 

-1-0  49 

4  3 

('rop  acres . . 

64  4 

-t-O  32 

—  1.7 

Number  of  cows . 

14  5 

f  0  49 

13  9 

Number  of  hens . 

180.0 

-1-0  22 

.  6 

Number  of  mott)rs  under  1  hp. 

0  556 

-bO.32 

1.9 

Number  of  motors  over  1  hp 

0  267 

-1-0  47 

5.3 

Total  horsepower  of  small 
motors . 

0  201 

+  0  33 

4  2 

Total  horsepower  of  large 
motors . . 

0.  51 

-1-0  42 

10 

Siseof  milker  motor . 

i-1 

-1-0  42 

10 

Water  system  . 

1  32 

-1-0  24 

1.0 

Months  poultry  lighting 

-1-0  07 

—0  1 

Years  used ,  .  . 

4  6 

+  0.  16 

0  2 

Household  appliances  (watts) 

1052 

-1-0.  24 

10 

Connected  liglit  (watts) . 

1452 

+  0.59 

20  1 

Coat  of  wiring.. 

$235  00 

+  0  37 

1.3 

Amount  paid  per  kilowatt- 
hour,  cents . 

116 

—0  32 

3  6 

Total . 

_  68  1 

Table  II — Per  Cent  Variation  in  Annual 
Consumption  Due  to  Various  Factors 


Small 

Farm, 

Casual  Factor  Per  Cent 

Connected  light  (watts)...  .  58.  3 

H  Acres  of  crops . 

C  Number  of  cows . 

I)  Number  of  hens.  .  .  .  .“ . 

E  Total  horsepower  of  motors 

over  I  hp . 

F  Milker  motor* . 

G  Water  systemt . 

II  Cost  per  kilowatt-hour . 

I  Household  appliances 

(watts) .  23.2 


- Type  of  Farming  -  - ^ 

Crop  Dairy 

Farm,  and  Crop,  Dairy,  Poultry 
Per  Cent  Per  Cent  Per  Cent  Per  Cent 


43  7 

18  1 

24  4 

22.  1 

III 

4.2 

13  9 

25  6 

24.' 2 

24  5 

30.  i 

’7  6 

5  0 

Total  per  cent  of  variation  ac¬ 
counted  for .  81.5  79.3  66  3  62  6  54  9 

♦Code  for  milker  motors.  tCfxle  for  water  system. 


Code —  II  orsepi  >  wer 

1- i-i-J . 

2- 1 . 


5— 1}. 

6—  IJ. 

7— 2 

8— 21. 
9—3 


Code — System 

1 —  None 

2 —  Neither  house  nor  barn,  but  other  buildings 

3 —  House  only 
4  —Barn  only 

5 —  House  and  barn 

6 —  House,  barn  and  other  buildii'ps 


I  think  that  utilities  could  ])lay  a  jiart  in  iiutting  these 
men  hack  on  their  feet,  not  in  a  spirit  of  altruism  or 
charity,  but  simply  as  a  method  of  selling  more  elec¬ 
tricity. 

There  seems  to  he  a  general  tendency  in  the  state  to 
get  away  from  customer  contributions  for  line  construc¬ 
tions.  Some  of  the  Midwestern  companies  have  even 
gone  so  far  as  to  underwrite  the  wiring  and  e(|uipinent 
charges  .simply  as  a  means  of  building  load  and  seem 
willing  to  demonstrate  that  farm  electrification  is  of  eco¬ 
nomic  advantage  to  the  farmer. 

Besides  developing  economical  line  construction,  study¬ 
ing  rural-line  characteristics  and  obtaining  data  on  the 
relation  between  connected  load  and  actual  demand  more 
attention  should  be  given  to  the  upper  limits  of  load 
which  utilities  are  willing  to  accept.  Is  farm  use  of  elec¬ 
tricity  going  to  be  confined  to  motors  of  3  hp.  or  less. 
5  hp.  or  less,  or  10  hp.  or  less?  Under  what  conditions 
may  it  he  possible  to  get  three-phase  current?  Is  there 
a  possibility  of  serving  threshing  and  silo-filling  loads 
as  in  Europe? 

There  is  a  great  deal  of  merit  in  a  split  or  an  induce¬ 
ment  type  of  rate  because  of  its  theoretical  ju.stification 
and  psychological  effect.  With  a  rate  comjiosed  of  two 
or  more  parts  the  energy  rate  is  the  only  thing  many 
[leople  talk  about. 

While  a  minimum  rate  based  on  the  number  of  cus¬ 
tomers  per  mile  may  be  defended  on  the  basis  that  it 
e(|uitahly  distributes  the  cost  incurred,  it  seems  that  a 
scheme  w’hich  would  give  an  average  cost  for  average 
usage,  a  penalty  for  smaller  consumption  and  a  reward 
for  generous  use  might  have  more  merit.  In  order  not 
to  have  too  much  mileage  of  low-load  line,  Canadians 
require  that  there  be  a  demand  of  at  least  1.')  kw.  foi" 
each  mile. 

When  the  effect  of  rates  on  the  amount  of  energy  used 
is  considered,  a  slight  change  in  the  rate  does  not  make 
a  great  deal  of  difference.  The  amount  paid  for  electric¬ 
ity  becomes  a  deterrent  only  when  the  rates  exceed  al)(»ut 
13  cents  per  kilowatt-hour,  according  to  oh.servations. 

We  can  find  what  appliances  farmers  are  using,  how 
long  they  have  used  them  and  what  effect  the  use  of  any 
jiarticular  appliance  has  on  the  annual  load  for  the  Inic. 
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It  we  do  this  the  contact  man  for  the  companies  can 
render  a  service  as  well  as  make  sales. 

I'here  is  a  rather  uniform  increase  in  the  consumption 
per  customer  according  to  the  experience  of  one  Middle 
\\'est  company.  For  example,  100  customers  had  34  per 
cent  greater  consumption  at  the  end  of  the  five  years 
than  at  the  beginning,  when  their  average  was  64  kw.-hr. 
j)er  month.  On  the  other  hand,  records  of  New  York 
State  farmers  show  little  increase  during  the  first  three 
years  and  then  a  rapid  increase.  The  financial  condition 
of  the  customer  at  the  time  of  the  original  installation 
may  have  an  important  influence,  but  we  need  more  in¬ 
formation. 

Sixteen  independent  variables  which  cause  variation 
in  the  annual  consumption  of  electricity  have  been  ob¬ 
served  on  New  York  farms  and  are  indicated  in  Table  I. 
I'or  e.xample,  variation  in  total  acres  of  the  farm  is  re¬ 
sponsible  for  4.3  per  cent  of  the  variations  in  consump¬ 
tion.  The  outstanding  factor  seems  to  he  the  wattage 
of  connected  light  and  the  number  of  cows. 

Studying  these  records,  it  became  evident  that  there 
was  not  enough  similarity  among  them.  For  instance, 
studying  the  poultry  records  alone  showed  there  was  an 
important  increase  in  use  according  to  the  numl)€r  of 
hens.  When  these  were  thrown  into  the  large  grouj) 


The  poultry  man  has  the  most  extensive  job  of  wiring 
and  the  heaviest  lighting  load,  but  since  his  load  is  en¬ 
tirely  a  lighting  load  most  of  the  rates  do  not  give  him 
the  consideration  to  which  he  is  entitled  as  compared  with 
other  farmers  who  may  consume  part  of  their  electricity 
either  as  power  or  heat. 

It  seems  to  me  that  the  biggest  need  for  developing  the 
farm  problem  from  the  economic  point  of  view  is  a  real 
study  of  the  information  we  already  have  at  hand. 

Electric  Type-Melting  Pots 
Offer  Many  Advantages 

By  E.  E.  Schofield 

Industrial  Engineer  Washington  Water  Poiver  Com[>any. 

Spokane,  IV ash. 

A EAR'S  e.xperience  with  electric  .stereotype  and  lino¬ 
type  melting  pots  in  the  composing  room  of  the 
Cowles  Publishing  Comjiany,  Spokane.  Wash.,  publisher 
of  the  Spokcsiuati  Reviexv,  the  Chronicle  and  the  ll'ash- 
incjton,  Oregon  and  Idaho  Farmer,  has  demonstrated 
.some  decided  advantages  of  electric  heat  as  comjiared 
with  fuels.  These  advantages  include  reduction  in  labor 


Five-Ton,  60-Kw.  Stereotype  Pot  Which  Has  Increased  Production  and  Reduced  Labor  in 
N ewspaper  Plant  and  Electrically  Heated  Roasters  for  Newspaper  Mats 


the  importance  of  the  other  factors  almost  obliterated 
the  effect  of  additional  number  of  hens.  To  get  around 
this  difficulty  the  farms  were  sorted  according  to  type. 
Ihe  percentage  variation  in  annual  kilowatt-hours  con- 
suiiK'd  due  to  various  factors  is  shown  in  Table  II. 

On  the  small  farm,  which  is  little  more  than  a  subur¬ 
ban  residence,  the  variations  in  the  w'attage  of  connected 
light  and  the  wattage  of  household  appliances  account 
for  iSli  per  cent  of  the  variation  in  the  use  of  electricity. 
On  the  croj)  farms  the  most  important  factors  seem  to 
he  the  wattage  of  connected  light,  acres  of  crops  and  the 
total  horsepow’er  of  motors  with  a  capacity  of  1  hp.  or 
wer.  On  the  dairy  farm  the  number  of  cow’s  and  the 
Connected  light  are  most  important,  while  some  influence 
Js  exerted  by  the  size  of  the  motor  on  the  milking  ma¬ 
chine  and  the  extent  to  which  the  water  system  is  elec¬ 
trically  operated.  The  amount  paid  per  kilowatt-hour 
seems  to  be  effective  only  in  the  case  of  poultry  farms. 

18,1929  — Electrical  World 


and  attendance  due  to  close  temperature  control  of  the 
stereotyjie  metal  at  all  times,  maximum  rate  of  heating 
the  metal  without  danger  of  overheating,  reduction  in 
number  of  rejects  due  to  uniform  quality,  reduction  in 
maintenance  because  of  even  distribution  of  heat  over 
the  equipment  heated  and  elimination  of  flames  in  direct 
contact  with  the  pot.  reduction  in  metal  losses,  greatly 
im])roved  working  conditions  and  reduction  of  fire  haz¬ 
ard.  The  equipment  is  jxipular  wdth  the  workmen  and 
as  a  result  production  has  increased. 

The  installation  consists  of  three  Hoe  melting  pots, 
including  a  5-ton,  60-kw'.  stereotype  pot,  a  5-ton.  45-kw. 
linoty|)e  pig  melting  pot  and  a  2.500-lb.,  15-kwL  flat 
stereoty|>e  melting  pot,  as  well  as  two  electrically  heated 
mat  roasters  rated  at  19  amp.,  220  volts. 

Records  kept  since  the  installation  of  the  f)0-kw\  jKJt 
show  an  average  monthly  production  of  500,000  lb.  of 
plates  per  month  with  an  average  monthly  consumption 
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Linotype  Pig  el  ting  Pot  of  5-Ton 

Capacity  Requiring  45  Ku\ 


of  14.000  kw.-hr..  or  an  averajj^e  of  28  kvv.-hr.  j^er  1.000 
lb.  of  metal  melted.  In  a  .single  test  run  over  a  four-day 
period  an  average  consumption  of  21.8  kw.-hr.  1.000 
lb.  of  metal  melted  was  obtained.  Twelve  5-kw.  Gen¬ 
eral  Electric  helicoil  cast-in  immersion  units  are  mounted 
around  the  rim  and  extend  to  a  depth  of  184  in.  into 
the  60-kw.  pot.  Besides  the  automatic  temperature  con¬ 
trol  apparatus  there  is  a  temperature  limit  fu.se  to  pre¬ 
vent  the  molten  metal  from  exceeding  800  deg.  F.  The 
three-])hase  service  su])ply  allows  the  use  of  a  Y-delta 
switch  in  the  heater  circuit,  permitting  a  reduction  in 
energy  input  to  one-third  normal  when  no  casting  is  being 
<lone.  It  has  been  found  more  economical  to  use  this 
connection  and  keep  the  metal  at  a  temperature  of  550 
deg.  F.  during  the  long  periods  of  the  day  when  no  cast¬ 
ing  is  being  done  rather  than  to  let  the  metal  solidify 
and  remelt  it. 

Records  for  the  5-ton.  45-kw.  linoty])e  pig  melting  pot 
have  not  been  kept,  but  it  is  estimated  that  ai)proximately 
125.000  Ih.  of  metal  is  melted  per  month  with  an  average 
monthly  consumi)tion  of  4.800  kw.-hr.  This  unit  is  pro¬ 
vided  with  nine  5-kw.  helicoil  units  installed  in  the  same 
manner  as  in  the  stereotype  pot. 


S.\M  A.  B.xker 

Ex-Governor  of  Missouri,  Says: 

I  ^HE  people  you  serve  are  the  judges  of 

X  your  efforts,  and  in  my  opinion  the  efforts 
of  your  industry  are  coming  more  and  more  to 
be  appreciated,  and  just  as  long  as  you  keep  in 
mind  the  fact  that  he  profits  most  who  serves 
best  you  will  continue  to  have  the  co-operation 
of  the  public.  .  .  . 

I  believe  that  there  should  he  a  course  of  study 
in  our  public  schools  on  public  utilities  and  their 
service  and  relation  to  the  public. 

.As  citizens,  we  know  too  little  of  conveniences 
we  accept  as  matters  of  course.  W’e  do  not 
think  past  the  wall  plug  that  gives  us  energy, 
heat  and  light.” 

Address  before  comention  of  the  Middle  ll’est  Divi- 
siott,  X.L.L.A.,  Onioha. 


It  is  estimated  that  50,000  Ih.  of  metal  per  month  i-- 
melted  in  the  2,500-lh.,  15-kw.  flat  stereotype  melting  ])ot 
and  that  the  average  monthly  consumption  is  3.000  kw.- 
hr.  4'hree  5-kw.  immersion  heating  units  of  the  tyjv 
used  in  the  other  ]iots  are  employed. 

The  electric  mat  roa.sters  were  built  on  special  order 
in  Si)okane  and  replaced  gas-heated  units  formerly  used. 


Letters  from  Our  Readers 
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Economical  Size  of  Conductor 


To  the  Editor  of  the  Electrical  World: 

Many  articles  have  been  jnihlished  indicating  a  solution 
of  the  ]>rohlem  of  determining  the  economical  size  of 
conductor.  .All  of  the  solutions  which  I  have  seen  have 
two  serious  drawbacks  which  have  prevented  popular 
adoption  by  engineers  engaged  in  the  design  of  distribu¬ 
tion  systems.  These  drawbacks  are.  first,  difficulty  in 
determining  various  quantities  for  substitution  in  the 
formulas  used  and  in  solving  the  equations  presented : 
second,  none  of  the  methods  I  have  examined  contains  an 
adequate  solution  for  the  economical  size  of  conductor 
over  a  period  of  years  during  which  the  load  is  continu¬ 
ously  growing. 

It  seems  impossible  to  eliminate  these  disadvantages 
from  any  formida  derived  from  Kelvin's  law.  However, 
after  a  long  series  of  conqnitations  to  determine  the  total 
aggregate  annual  costs  of  various  conductor  sizes  apjdied 
to  a  typical  system  to  serve  a  growing  load  over  a  ])erio(l 
of  years  the  following  principle  was  evolved,  which  I 
believe  may  he  applied  simply  and  confidently  to  almost 
any  distribution  system  for  determining  primary  and 
secondary  conductor  sizes : 

‘‘The  economical  conductor  size  for  any  distribution 
system  service  is  such  that  the  conductor  will  be  loaded 
to  its  capacity  as  limited  by  permissible  voltage  droj)  at 
the  termination  of  its  physical  life,  but  not  before.” 

This  means  that  in  designing  a  system  the  load  condi¬ 
tions  which  will  obtain  at  the  end  of  the  jfliysical  life  of 
the  conductor,  say  ten  to  fifteen  years,  should  be  used. 
Evidently,  this  will  result  in  specifying  conductors  much 
larger  than  initial  conditions  require.  In  order  to  enjoy 
the  maximum  economies  available,  advantage  should  be 
taken  of  this  initial  e.xcess  size  by  reducing  the  initial 
number  of  primary  circuits,  deferring  the  installation 
of  induction  voltage  regulators  or  deferring  the  installa¬ 
tion  of  auxiliary  substations  feeding  into  the  primary 
system.  On  the  secondary  side,  the  initial  numl)er  of 
transformer  installations  may  lie  decreased,  with  cor¬ 
responding  increase  in  the  initial  length  of  secondary  run 
from  the  transformers:  future  load  increa.se  may  be  met 
by  simply  adding  transformers  and  corresjiondingly  cut¬ 
ting  down  the  length  of  secondary  runs. 

The  simplicity  of  application  of  this  design  principle 
is  at  once  ajiparent,  and  it  is  to  be  regretted  that  the 
proof  of  its  accuracy  for  general  aiqilication  (which 
would  involve  no  less  than  a  long  series  of  checks  for 
typical  cases)  would  be  too  voluminous  for  jniblication. 
As  a  guide  in  a  rather  uncharted  field,  I  have  found  it 
quite  useful,  and  it  is  presented  here  for  the  considera¬ 
tion  of  those  who  may  be  interested  in  the  subject. 


Phoenix  Ptility  Oompany, 

Uarraiuiiiilla,  Colombia,  Apartado  200. 


G.  D.  Horne, 

Field  Erifrineer. 
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Hydro-Electric  Development 
and  Steam  Equipment 

Design  of  11  fiOOjOOO-Y d.  Earth  Dam 
for  Saluda  River  Power  Project. — 
Arthur  K.  Wellwood. — About  eight- 
etMi  months  ago  construction  was 
started  at  Dreher  Shoals,  on  the  Saluda 
Kiver  10  miles  west  of  Columbia,  S.  C. 
The  dam  will  impound  water  for  the 
generation  of  electric  power  and  will 
be  the  largest  high  earth  dam  in  the 
world.  208  ft.  high.  7,838  ft.  long  on 
the  crest.  1.150  ft.  ma.ximum  width, 
and  will  contain  11,000,000  cu.yd.  of 
fill.  The  initial  installation  of  200,000 
hp.  of  prime  mover  capacity  in  the 
power  plant,  consisting  of  four  generat¬ 
ing  units,  will  deliver  300,000,000  kw.hr. 
of  primary  electrical  power  annually 
while  operating  under  a  ma.ximum  head 
of  183  ft.  and  under  an  average  head  of 
165  ft.  The  ultimate  capacity  of  the 
platit  is  300,000  hp.,  which  will  he  made 
possible  by  the  addition  at  a  later  date 
of  two  generating  units. — Engineering 
Xetrs-Record,  .April  25,  1929. 


I  nit.^,  j\I easurettients  and 
Instruments 

The  Testing  of  Porcelain  Insulators. 
— B.  L.  Goodlet. — A  discussion  of  the 
technique  of  porcelain  insulator  testing. 
The  ground  covered  includes  the  usual 
electrical  and  mechanical  tests  called 
for  in  the  various  national  specifications 
and  also  special  tests  of  more  recent 
origin.  The  testing  of  porcelain  in¬ 
sulators  is  a  .subject  the  broad  principles 
of  which  are  familiar  to  every  electrical 
engineer.  Nevertheless,  although  many 
engineers  have  witnessed  tests  of  this 
nature  which  may  appear  to  be  very 
simple  and  straightforward,  it  is  only  a 
very  small  proportion  of  the  profession 
who  have  actually  been  responsible  for 
the  conduct  of  such  tests.  The  result 
of  this  condition  of  affairs  is  two-fold. 
In  the  first  place  the  tests  at  present 
in  vogue  are  often  carried  out  in  a  very 
unsatisfactory  manner  and  the  results 
subjected  to  all  kinds  of  misinterpreta¬ 
tions.  In  the  second  place,  some  of  the 
|ests  called  for,  even  in  the  national 
insulator  specifications,  do  not  reveal 
that  intimate  knowledge  of  conditions  in 
the  testing  room  and  in  service  which 
is  so  desirable.  The  discussion  is  de¬ 
voted  to  a  write-up  of  the  technique  of 
the  usual  tests  and  those  now  becoming 
popular.  The  bearing  of  these  tests  on 
|he  actual  service  performance  of  the 
insul.itors  is  also  considered. — Report  of 
die  Institution  of  Electrical  Engineers, 
April  11,  1929. 

Million-J'olt  Laboratory. — A.  Mat- 
thia.-,. — A  description  of  the  first  Ger¬ 
man  1,000,000-volt  laboratory  erected  at 
the  Lniversity  of  Berlin.  Being  greatly 
hampered  by  lack  of  space  and  funds, 
*he  equipment  had  to  he  housed  in  the 


yard  between  two  buildings,  with  a 
simple  wood  structure  roof  above  it.  A 
minimum  of  expense  was  incurred  by 
the  choice  of  three  air-insulated. 
100-kva.,  333-kv.  chain-connected  trans¬ 
formers.  It  is  claimed  that  from  the 
pedagogical  standpoint  the  open  con¬ 
struction  of  the  air-insulated  trans¬ 
former  type  gives  the  student  a  better 
conception  of  the  apparatus  than  the 
oil-immersed  construction.  Provision  is 
made  to  connect  the  three  identical 
units  into  a  575-kv.,  three-phase  hank. 
.A  remote-control  adjustable  spark  gap 
with  a  1.200-mm.  upper  sphere  and  a 
similar  lower,  grounded  half-sphere 
serves  as  a  voltmeter.  .A  Palm  type 
crest  voltmeter  is  also  installed.  A  set 
of  Tesla  coils  and  a  cathode-ray 
oscillograph  are  part  of  the  eciuipment. 
— Elektrotechnische  Zeitschrift,  March 
14,  1929. 


Generation,  Control,  Su'itching 
and  Protection 

Extra-High-Tension  Cable  Protec¬ 
tion  by  Petersen  Arcing  Ground 
Suppressors.  —  F.  Rude.nberg.  —  The 
greatly  augmented  demand  for  elec¬ 
tricity  by  large  towns  renders  it  im¬ 
perative  to  obtain  the  greater  part  of 
the  energy  from  outside,  either  in  view 
of  the  presence  of  cheap  water  power 
or  because  the  lower  cost  of  the  build¬ 
ing  site  and  the  better  cooling  water 
conditions  enable  steam  power  to  he 
generated  more  cheaply.  Even  with 
relatively  short  transmission  distances 
voltages  of  50,000 — in  fact,  even 
132,000 — are  necessary  to  transmit  the 
energy  economically  to  the  city  net¬ 
work.  For  instance,  it  was  possible  in 
Berlin  to  erect  successfully  a  100,000- 
volt  overhead  line  of  several  miles  in 
the  streets  at  the  edge  of  the  city.  It 
will  now  most  probably  be  necessary  to 
lay  cable  for  the  same  voltage  in  the 
center  of  the  city.  The  layout  of  many 
other  tow'ns  is  such  that  transmission  by 
cable  must  be  adopted  even  in  the  sub¬ 
urbs.  During  the  last  few  years  quite  a 
number  of  German  towns  have  installed 
super-tension  cables.  It  is  obvious  that 
from  a  financial  viewpoint  such  cables 
represent  a  valuable  asset.  With  due 
regard  to  this  fact,  as  also  to  the  realiz¬ 
ing  of  an  uninterrupted  energy  supply, 
it  is  expedient  to  protect  the  cable  in 
the  most  effective  way. — A.E.G.  Prog¬ 
ress  (Germany),  April,  1929. 

Xew  Extra-High-Capacity  Oil  Cir¬ 
cuit  Breaker. — G.  Erenyi. — In  addition 
to  the  voltage  and  amperage,  the  size 
of  the  short-circuit  load  with  which  a 
circuit  breaker  has  to  deal  has  a  decisive 
influence  on  the  design  of  the  breaker. 
The  product  of  a  certain  manufacturer 
may  incorporate  many  of  the  funda¬ 
mental  features  of  all  types  of  his  make, 
but  there  is  a  marked  difference  ex¬ 
hibited  when  it  concerns  the  breaker’s 
rupturing  capacity,  especially  so  at  volt¬ 


ages  below  35,000.  The  rupturing  capac¬ 
ity  of  so-called  oval-tank  type  breakers 
can  l>e  increased  to  about  300  megavolt- 
amperes  from  150  by  adding  explosion 
chambers,  but  without  any  basic  modi¬ 
fications.  The  sphere  of  application  of 
the  e.xtra-high-capacity  circuit  breaker 
commences  at  .sbort-circuit  loads  above 
v^OO  megavolt-amperes. — A.E.G.  Prog¬ 
ress  (Germany).  April,  1929. 

Transmission,  Substations  and 
Distribution 

High  -  Voltage  Bushings.  —  W.  H. 
Thompson. — To  bring  a  conductor  at 
high  potential  through  an  earthed  plate 
is  a  problem  in  electrostatics  and  one 
which  to  the  present  day  has  proved 
very  difficult  of  satisfactory  solution. 
By  virtue  of  its  capacity,  it  is  not  pos¬ 
sible  for  a  conductor  to  be  at  a  high 
potential,  or  any  potential,  for  that 
matter,  without  carrying  a  charge.  A 
charge  immediately  infers  lines  of  force, 
and  lines  of  force  are  a  conception  of 
Faraday  to  explain  the  action  of  force 
across  space.  The  bushings  exist  in  a 
state  of  tension  and  lateral  repulsion. 
The  magnitude  of  the  former  is  a  vari¬ 
able  quantity,  which  follows  from  the 
definition,  since  this  tension  varies  di¬ 
rectly  as  the  density  —  Electrician, 
(England),  April  19,  1929. 

Aluminum  Alloy  Cable. — A.  Fuchs. 
— Pure  aluminum  cables  are  satisfac¬ 
tory  on  lines  where  snow  and  sleet  are 
not  to  l)e  expected.  For  greater  strength 
steel-core  aluminum  cables  are  widely 
used.  Such  combination  cables  dimin¬ 
ish,  however,  the  advantages  of  low 
weight  and  cost,  otherwise  expected  of 
aluminum  lines.  The  reclaim  value  of 
old  combination  cables  is  less  than  that 
of  either  pure  copper  or  pure  aluminum. 
In  Germany,  where  all  copper  has  to  be 
imported,  but  where  limitless  quantities 
of  aluminum  are  available,  efforts  have 
been  made  to  find  an  aluminum  alloy 
suitable  for  transmission  lines,  but 
stronger  than  unalloyed  aluminum.  Five 
years  of  experience  seem  to  indicate  that 
what  is  called  ".Aldrey”  aluminum  alloy 
has  satisfied  all  requirements.  The 
specific  weight  of  the  alloy  is  2.7,  ten¬ 
sile  strength  is  33  kg.  per  sq.mm,  and 
conductivity  averages  31  m.'sq.mm. 
ohms  at  20  deg.  C.  Compared  with  cop¬ 
per,  a  saving  of  30  per  cent  may  be 
realized  on  the  cable  itself,  and.  in  ad¬ 
dition,  lighter  towers  and  hardware  are 
required. — Siemens  Zeitschrift,  March, 
1929. 


Illu  mi  nation 

Illumination  of  Open  Spaces. — Cyril 
Sylvester. — The  illumination  of  open 
spaces  is  an  important  section  of  the 
design  of  lighting  installations  for  any 
industry.  No  section  of  industry  is 
complete  between  four  walls.  The  foun¬ 
dry  must  have  space  to  store  boxes.  A 
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boiler  shop  must  have  space  to  store 
boiler  plates.  'I'he  engineering  shop 
must  have  adecjuate  space  to  store  ma¬ 
terial.  just  as  the  sawmills  must  have 
sufficient  space  to  store  tree  trunks  and 
sawed  logs.  It  is  most  essential  that 
the  lighting  installation  for  the  illumi¬ 
nation  of  these  spaces  shall  be  quite  as 
efficient  in  design  as  any  interior.  The 
illumination  of  open  spaces  has  not  re¬ 
ceived  the  attention  it  deserves.  It  is 
true  that  attempts  have  been  made  to 
illuminate  them,  but  inadequate  and  old- 
fashioned  methods  have  been  adopted. 
It  has  not  been  realized  that,  in  the 
majority  of  cases,  equipment  which  is 
suitable  for  one  purpose  is  not  suitable 
when  used  for  another.  —  Electricity 
(England),  April  4,  1929. 

The  Lighting  of  St.  Martin's. — 
While  the  fame  of  most  well-known 
churches  depends  on  their  antiquity, 
that  of  St.  Martin’s-in-the-Fields.  Lon¬ 
don,  is  due  mainly  to  its  modernity.  The 
present  building  is  only  200  years  old 
and  is  of  the  classic  style  favored  in 
the  early  eighteenth  century.  The  in¬ 
terior,  from  the  illumination  point  of 
view,  does  not  present  so  many  diffi¬ 
culties  as  the  usual  style  of  church  in 
which  the  nave  is  of  great  height.  In 
St.  Martin’s  there  is  a  ceiling  richly 
decorated  with  cerulean  and  gold 
I)anels,  which  permits  of  a  very  definite 
lighting  scheme. — Electrical  Review, 
April  19.  1929. 


Motors  and  Control 

EAectro-Mechanical  Vibrator.  —  W. 
Spath. — Certain  parts  of  mechanical 
and  electrical  machinery  are  continu¬ 
ously  subjected  to  translatory  or 
torsional  vibrations  while  they  are 
under  a  more  or  less  pronounced  tensile 
stress.  The  problem  of  “fatigue”  enters 
into  these  parts  more  than  into  any 
other.  It  is  difficult  to  design  such  parts 
sufficiently  strong  to  withstand  combina¬ 
tion  stresses  of  this  nature  on  account 
of  meager  test  data.  The  writer  de¬ 
veloped  a  vibrator  by  means  of  which 
accelerated  life  tests  can  be  made  on 
samples,  while  they  are  subjected  to  any 
desired  tensile  stress.  'I'he  vibrator  is 
essentially  a  single-phase  induction 
motor  with  a  squirrel  cage  armature, 
the  stator  of  which  is  specialy  wound 
to  exert  upon  the  armature  a  powerful 
torsional  vibration  of  supply  frequency. 
.\  mechanical  energy  of  up  to  800  watts 
can  l)e  delivered  to  the  test  sample. — 
Elektrotechnische  Zeit.Kchrift,  March  28, 
1929. 

Heat  Applications  and 
Material  Handling 

Electrically  Heated  Rotary  Carbu- 
riser.  —  H.  M.  Chatto.  —  An  electric 
rotary  carburizing  furnace  recently  in¬ 
stalled  by  the  Claremont,  N.  H.,  plant 
of  the  Sullivan  Machinery  Company  is 
pictured.  'I'he  installation  consists  of  a 
rotary  alloy  cylinder  inside  an  electric¬ 
ally  heated,  automatically  controlled 
box-shaped  furnace  chamber.  The 
heating  units  comprise  three  windings 
of  the  ribbon  type  operating  on  220- 


volt,  three-phase  circuit  and  having  a 
connected  load  of  72  kw.  A  standard 
automatic  control  panel  is  used  in  con¬ 
junction  with  a  Leeds  &  Northrop  two- 
point  recorder  controller.  One  thermo¬ 
couple  is  placed  in  the  furnace  chamber 
with  the  sensitive  end  near  the  winding 
and  the  other  is  placed  inside  the  re¬ 
volving  crucible.  An  ingenious  collec¬ 
tor  ring  and  brush  mechanism  makes 
electric  connection  between  the  thermo¬ 
couple  and  the  control  panel.  The  fur¬ 
nace  is  mounted  on  trunnions,  which 
allow  it  to  tilt  sufficiently  to  dump  the 
charge  by  gravity.  A  handwheel, 
coupled  to  the  furnace  shell  by  a  train 
of  gears,  provides  easy  tilting.  —  Iron 
Age,  April  25,  1929.* 


T  faction 

Economical  Operation  of  the  3,000- 
Volt,  Direct-Current  Electrification  of 
the  Panlista  Railway. — Guv  Bellows. 
— The  latest  operating  statistics,  made 
available  through  the  courtesy  of  the 
railway  company,  are  furnished.  With 
the  close  of  the  year  1928  the  Cia.  Pau¬ 
li  sta  de  Estradas  de  Ferro  completed  the 
electrification  of  its  broad-gage  main 
line  between  Jundiahy  and  Rincao,  Bra¬ 
zil,  totalling  286  km.  (178  miles).  The 
electrification  of  this  railway,  which 
was  begun  in  1920,  by  the  initial  step 
of  44  km.  (27  miles)  of  double  track, 
has  progressed  in  three  extensions  in 
stages  of  50,  40  and  152  km.  (31,  25  and 
94  miles,  respectively).  Serving  this 
electrified  zone  are  eight  substations 
having  a  combined  total  normal  capacity 
of  22,500  kw.  with  a  five-minute  rating 
of  67,500  kw.  Electric  power  is  shown 
to  be  far  more  economical  than  the  use 
of  fuel  for  operation. — General  Elec¬ 
tric  Review,  April,  1929. 

Electrophysics,  Electro¬ 
chemistry  and  Batteries 

Apparatus  for  Thermomagnetic  An¬ 
alysis. —  Raymond  L.  Sanford. — 
Thermomagnetic  analysis  consists  of  the 
study  of  magnetic  effects  occurring  in  a 
material  during  heating  or  cooling,  with 
special  reference  to  their  interpretation 
in  terms  of  structural  changes  or  trans¬ 
formation.  It  is  most  conveniently 
carried  out  by  means  of  a  magnetometer 
of  suitable  type.  The  present  paper 
describes  thermomagnetic  analysis  ap¬ 
paratus  set  up  at  the  Bureau  of  Stand¬ 
ards  and  gives  typical  results  obtained 
by  its  use. — Research  Papers  No.  50, 
Department  of  Commerce,  April,  1929. 

The  Electrical  Equipment  of  X-Ray 
Apparatus. — L.  G.  H.  Sarsfield. — The 
paper  opens  with  a  brief  review  of  the 
equipment  necessary  for  modern  X-ray 
work.  The  details  mentioned  in  the 
opening  paragraphs  form  the  .subjects 
of  the  sections  into  which  the  paper  is 
divided.  These  subjects  include  induc¬ 
tion  coils.  X-ray  transformers,  filament¬ 
heating  transformers,  rectification,  d.  c. 
equipment,  tests  and  electrical  measure¬ 
ments,  switchgears,  and  controls,  fit¬ 
tings  and  special  sets.  In  the  induction- 
coil  section  reference  is  made  to  two 
new  models  which  have  some  special 


features.  In  the  fairly  detailed  discus¬ 
sion  of  X-ray  transformers  an  attempt 
is  made  to  indicate  the  service  re(iuiied 
from  an  X-ray  unit  and  some  practical 
features  of  design  calculated  to  provide 
this  service.  Some  particulars  of  .sec¬ 
ondary  coils  and  bushings  are  included. 
— Journal  of  the  Institution  of  Electrical 
Engineers  {England),  April,  1929. 


Miscellaneous 

Wire  Transmission  of  Photographs. 
— P.  Arendt. — Practical  details  are  * 
given  on  the  now  widely  and  regularly 
used  European  picture  tran.smission 
method  system  Telef  unken- Karolus- 
Siemens.  The  usual  size  of  negative 
transmitted  is  7  x  10  in.,  with  a  screen 
of  from  75  to  130  lines  per  inch  width. 
When  sending  through  overhead  lines  a 
fundamental  frequency  of  6,500  cycles 
is  u.sed,  requiring  slightly  more  than 
three  minutes  for  one  picture.  Cable 
transmission  calls  for  not  over  1.125 
cycles,  requiring  nineteen  minutes,  while 
as  high  as  18,000  cycles  may  be  used 
for  radio  transmission,  cutting  the  time 
down  to  1.2  minutes,  considering  in  each 
ca.se  a  screen  of  150  lines  per  inch. 
Equipments  installed  in  several  English 
and  Japanese  newspaper  offices  are 
described  in  detail  and  some  samples  of 
transmitted  pictures  are  given.— 
Siemens  Zeitschrift,  March.  1929. 

Electric  Accidents  in  Switcerlaud 
(Official  Report).  —  Biannually  the 
.Swiss  Federal  Electrical  Society  makes 
a  detailed  .statistical  report  of  all  elec¬ 
trical  accidents  which  occurred  during 
this  time.  The  report  classifies  the  acci¬ 
dents  in  various  ways,  such  as  voltage 
involved,  type  of  occupation  of  the  vic¬ 
tims  and  type  of  serve  on  which  it 
occurred.  Every  accident  is  completely 
described.  A  study  of  these  records  is 
rather  interesting  and  should  prove  of 
considerable  value  to  students  of  safety 
measures.  It  is,  for  example,  note¬ 
worthy  that  voltages  of  500  and  less 
caused  far  more  accidents  than  voltages 
of  10,000  or  more.  Faulty  portable 
lamps  killed  four  people. — Bulletin  dc 
V Association  Suisse  des  Elcctriciens, 
April  7.  1929. 

Four  Thousand  Employees  and  an 
Error  Ratio  of  Only  0.008  of  1  per  Cent. 
— W.  W.  Darling. — Since  we  are  serv¬ 
ing  over  800,000  customers,  represent¬ 
ing  about  880,000  active  accounts,  it 
will  be  seen  that  the  4,000  employees  of 
our  company  have  plenty  of  opportu¬ 
nity  for  making  errors.  For  example, 
we  figure  that  each  of  our  850,000  meters 
offers  at  least  ten  opportunities  per 
month  for  error,  during  the  following 
operations :  Reading  meter,  computing 
consumption,  bookkeeping  entry,  com¬ 
puting  charge,  writing  bill,  addressing 
it.  delivering  it,  collecting  payment,  final 
bookkeeping  entry.  This  total  of  opera¬ 
tions  as  compared  with  our  average  of 
monthly  errors  affecting  the  public 
shows  that  our  present  monthly  average 
error  ratio  is  only  about  eight  one- 
thou.sandths  of  1  per  cent,  and  this 
relatively  low  percentage  is  one  of  the 
encouragements  of  our  present  error 
system. — System,  May,  1929. 
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Wyer  Explains  Smithsonian  Pamphlet 


Mis  Study  of  Ontario  Hydro-Electric  System  Paid  for  by  Duquesne 
Light  Interests — International  Paper  &  Power’s 
Investments  in  Newspaper  Stocks 


SAMUEL  S.  WYER.  a  consulting: 

engineer  of  Columbus,  Ohio,  ap¬ 
peared  before  the  Federal  Trade  Com¬ 
mission  last  Saturday  to  testify  in  the 
inquiry  which  the  commission  is  mak¬ 
ing  into  the  public  utilities  and  their 
methods  of  propaganda.  Mr.  Wyer.  it 
will  l)e  remembered,  was  the  author  of 
a  study  on  the  Hydro-Electric  Power 
Commission  of  Ontario  which  was  pub¬ 
lished  in  1925,  under  the  auspices  of  the 
.Smithsonian  Institution.  He  told  the 
commission  of  this  and  other  power  in¬ 
vestigations  which  he  had  made. 

Following  a  letter  written  by  Gov¬ 
ernor  Pinchot  of  Pennsylvania  to 
Governor  Smith  of  New  York  in  192.V 
asking  that  the  New  York  power  sys¬ 
tem  include  plans  “for  delivering  at  the 
Pennsylvania  line  a  due  proportion  of 
Niagara  power  to  meet  the  needs  of 
western  Pennsylvania,”  Mr.  Wyer  made 
an  economic  study  of  the  situation.  For 
a  time,  he  said,  he  worked  with  a  c(tm- 
mittee  of  the  N.E.L.A.,  hut  later  broke 
with  the  committee  and  finished  the  re¬ 
port  in  co-operation  with  A.  W. 
I'hompson,  the  president  of  the  Phila¬ 
delphia  Company,  whose  large  steam- 
electric  power  holdings  in  western  Penn- 
>ylvania,  including  the  Dmiuesne  Light 
('ompany  of  Pittsburgh,  might  be 
affected  by  transmission  from  Niagara. 
In  Mr.  XVyer’s  opinion,  the  N.E.L.A. 
C(Mnmittee  wanted  “a  snapj)}’  report 
.against  government  ownership,  which  T 
refused  to  render.”  He  said  he  wanted 
to  make  a  straight,  fact-finding  survey 
and  considered  the  investigation  for 
Mr.  Thompson  as  most  im|)ortant. 

In  his  study  Mr.  Wyer  abstracted  a 
long  report  of  the  Hydro-Electric 
I'ower  Commission  of  Ontario  previ¬ 
ously  unpublished.  'I'he  cost  of  the 
Mirvey.  including  publication.  wa> 
$15,890.  That  the  report  was  published 
under  the  auspices  of  the  .Smithsonian 
Institution,  for  which  Mr.  Wyer  had 
been  acting  as  consultant,  though  paid 
for  by  power  interests.  led  to  attack. 
Mr.  Wyer  pointed  out  t<»  the  commis¬ 
sion  that  many  Smithsonian  activities 
are  financed  by  private  funds.  He  .saiil 
that  his  findings  were  under  fire  by  the 
more  radical  elements  of  the  press,  but 
that,  although  “bitterly  contested,  they 
were  never  refuted.”  As  a  result  of  the 
investigations  he  advised  the  western 
I’ennsylvania  power  interests  to  go 
ahead  with  their  developments  in¬ 
dependently  of  Niagara. 

Other  reports,  including  a  study  of 
Muscle  Shoals  and  one  of  the 
St.  T.awrence  waterways  project,  were 


jirepared  by  Mr.  Wyer.  The  N.E.L.A. 
liought  large  numbers  of  some  of  the.se 
publications,  he  testified.  The  Muscle 
Shoals  study  was  originally  to  l)e  made 
by  him  without  charge  and  sponsored  by 
the  .Smithsonian  Institution,  but  this 
plan  was  abandoned  owing  to  premature 
publicity  and  unfavorable  comment. 

I  .VTEK.V.\TIONAL  P.'VPER’s  TraNS.\CTION’S 

riie  day  before  Mr.  Wyer  was  called 
to  the  stand  William  Lavarre  and 
Harold  Hall,  whose  recent  purchase  of 
three  Southern  newspapers  was  financed 
by  the  International  Paper  &  Power 
C\)mpany,  testified  that  the  initiative  in 
the  negotiations  came  from  them  and 
not  from  the  paper  company,  which 
>imply  acted  as  financier  in  the  matter, 
file  company  retains  notes  to  be 
li(|uidated  by  Hall  and  Lavarre.  but 
does  not  hold  control  over  the  individual 
papers,  they  said.  Power  interests  of 
the  International  Paper  &  Power  Com¬ 
pany  had  absolutely  no  part  in  the 
newspa|)er  transactions,  the  witnesses 
asserted.  Mr.  Lavarre  said  that  he  only 
recently  disct)vered  that  the  company 
has  any  power  holdings  at  all. 

More  testimony  concerning  the  In¬ 
ternational  I’aper  &  Power  Company’s 
newspaper  connections  was  heard  on 
Wednesday.  Utility  interests  are  in 
no  way  concerned  in  the  recent  news¬ 
paper  financing  of  the  International 
Paper  Company,  according  to  testi¬ 
mony  presented  by  the  two  publishers 
most  prominent  in  the  transactions. 
Frank  E.  Gannett  of  Rochester.  .N,  Y.. 
who,  as  reported  last  week,  has  bought 
out  the  International  Paper  stock  hold¬ 
ings  in  his  newspapers,  and  Samuel 
IL  Thomason  of  Chicago  both  declared 
that  the  company’s  power  holdings  have 
no  bearing  oti  the  case  and  that  no  util¬ 
ity  firm  proper  owns  or  has  owneil 
securities  in  their  papers. 

Mr.  Thomason  of  the  Bryan- 
Thomason  .Newspapers,  Inc,,  owner 
and  publisher  of  the  Chicago  Journal. 
the  Tauqta  (Fla.)  Tribune  and  the 
Greensboro  (N.  C. )  Record,  pointed 
out  that  the  loans  advanced  by  the 
])aper  company  came  short  of  a  con¬ 
trolling  interest  in  his  properties.  The 
International,  he  said,  owns  about  one- 
third  interest  in  the  Bryan-Thomason 
company.  Last  summer  Mr.  Thomason 
investigated  several  newsj)apers  in 
various  Ntates.  some  of  them  very  im¬ 
portant  perodicals.  with  the  idea  of 
buying  one  or  more  of  them  by  finan¬ 
cial  aid  of  the  International,  lie  said, 
but  no  sale  was  consummated.  That 


the  Bryan-Thomason  news  policy  is 
free  from  power-company  influence 
was  demonstrated  by  e.xcerpts  from  the 
Chicago  Journal  attacking  utility  in¬ 
terests  in  Chicago  and  supporting  the 
Federal  Trade  Commission  inve.stiga- 
tion.  Mr.  Thoniason  admitted  that  he 
had  made  a  blunder  in  omitting  from 
postal  records  all  mention  of  the  In¬ 
ternational  company. 

Further  testimony  concerning  the 
International  company  has  to  be  heard 
on  Thursday  from  Boston  and  Mobile 
( .Ala.)  newspaper  publishers  and  others. 


N.E.L.A.  Appoints  Commit¬ 
tee  on  “Golden  Jubilee” 

special  committee  on  the  “Light’s 
tiolden  Jubilee”  celebration  has  been 
appointed  by  the  National  Electric 
Light  .Association.  It  is  composed  as 
follow^,  the  word  “Company”  lieing 
omitted : 

T.  O.  Kennedy,  Ohio  Public  Service,  Cleve¬ 
land  (chairman). 

•S.  G.  Hibben,  Westinghou.se  I.anin,  liloom- 
tleld,  X.  J. 

X.  H.  Boynton,  Xela  Park,  Cleveland. 
Ward  Harrison,  Xela  Park,  Cleveland. 

.M.  Luckiesh,  Xela  Park,  Cleveland. 

C.  C.  Kteson,  ViiKinia  Klectric  &  Power. 
Hichinond. 

C.  J.  Katon,  Middle  We.st  I'tilities,  ChicaKo. 
W.  T.  Blackwell,  Publi*-  Service  Klectric 
Ga.s,  Xewark,  X.  J. 

.1.  Daniel.s,  Kdi.son  Klectric  Illuminating. 
Boston. 

U.  J.  Malcomson,  Public  Servic<*  of  Xorlh- 
ern  Illinois,  Chicago. 

P.  R.  Labelle,  ShawiniKan  Water  &  Power. 
Montreal. 

H.  L.  Jobnston,  I>U(|Uesne  Li);ht,  Pittsburglt, 
H.  S.  Xonnenian,  I^ayton  Power  &  l.iKht, 
Dayton,  Ohio. 

.1.  M.  Shute,  .Allied  Power  &  I.iaht,  Peoria, 
Ill. 

W.  J.  KruR,  Xebraska  I’ower,  Omaha, 
li.  B.  Brown.  Ji'.,  Kdisoti  Klectri<-  llluminat- 
ing,  Boston. 

.lohn  HoRun,  Xorthern  States  Power, 

Minneapolis. 

Kred  ZuaKR.  Xorthwestern  Kleidi'ic,  Port¬ 
land,  Ore. 

W.  K.  Carl.son.  Kdison  l.,amp  Works,  San 
Francisco. 

H.  T.  Rankin,  Public  Service  of  Colorado. 
Denver. 

B.  11.  Martin.  Tenness*’c  Klectric  Power. 
ChattanooRa. 

R.  F.  Judd,  Missi.ssipi)i  I’ower  &  I.iRht, 
Jackson,  Miss. 

(’.  A.  Xorton,  WestiiiRliouse  I.amn.  Xew 
York. 

K.  K.  Potter,  Kdisf>n  Lamp  Works,  Harri¬ 
son,  X.  J. 

H.  M.  Sawyer,  .American  Gas  &  lOlectric. 
Xew  York. 

.1.  G.  Leartted.  Public  Service  of  Xorthern 
Illinois,  Chii'URo. 

H.  M.  McConnell,  Klectrii-  Bond  Jt  Share, 
Xew  York. 

P.  M.  Callahan,  Ctilities  Power  At-  Bight. 
Xew  York. 

F.  J.  Hodge,  B.vllesby,  Chicagii. 

P.  S.  Youiir.  I’nblic  Servi<-e  of  Xew  Jersey, 
Xewark. 

G.  K.  Miller,  Cleveland  Kle«‘tric  Illuminat- 
ing,  Cleveland. 

V.  M.  Fast,  .Associated  Gas  &  Klectric,  Xew 
York. 

C.  C.  Munroe,  Detroit  Kdison,  Detroit. 

K.  W.  Bloyd,  Commonwealth  Kdison. 
ChicaRo. 

T.  F.  Kennedy,  Henry  B.  Doherty,  Xew 
York. 

M.  C.  Hu.se,  Philadelphia  Klectric,  Phila¬ 
delphia. 

K.  B.  llinchliff,  .Middle  West  Ctilities. 
ChlcaRO. 

H.  F.  Barnes,  Kdison  Bttmp  AA’orks,  Harri¬ 
son.  X.  J. 
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In  the  Legislative  Mills 

Florida's  Proposed  C ommission — Massa¬ 
chusetts  Committee  Cotes  Unani¬ 
mously  for  Commission  to  Investigate 
"Power  Trust” 

Legislatures  in  Massachusetts. 

^Illinois,  Wisconsin  and  a  very  few 
other  commonwealths  are  still  in  session, 
hut  a  large  majority  of  the  state  law¬ 
making  bodies  have  adjourned,  leaving 
unenacted  almost  all  of  the  important 
l)ills  affecting  utility  companies  that 
were  introduced.  Massachusetts  seeni" 
likely  to  indulge  in  the  investigation 
recommended  by  her  joint  committee  on 
rules. 

FLORIDA. — A  bill  introduced  by 
Representative  Smith  proposing  a  tax 
of  2  cents  per  gallon  on  fuel  oil  is  being 
Unight  hard  by  various  utilities.  The 
city  of  Jacksonville,  whose  electric  light 
plant  uses  millions  of  gallons  of  oil  a 
year,  is  leading  the  fight. 

A  bill  has  been  introduced  providing 
for  a  state  utilities  commission  comjtosed 
of  four  members.  It  is  proposed  that 
the  commission  shall  have  jurisdiction 
over  all  power  and  light  cotnpanies,  fix 
rates,  etc.,  and  that  the  present  Railroad 
Commission  be  consolidated  with  it. 
.Municipal  utilities  would  be  exempt 
frotn  payment  of  the  excise  tax  under 
the  provisions  of  the  bill. 

ILLINOIS.  —  The  seven  Chicago 
traction  bills,  together  with  a  subway 
bill,  were  passed  by  the  lower  bratich 
of  the  Illinois  General  Assembly  Tues¬ 
day,  May  14,  and  are  now  ready  to  be 
considered  by  the  Senate.  These  hills, 
the  result  largely  of  conferetices  between 
the  traction  interests  of  Chicago,  a  com¬ 
mittee  of  the  City  Council  and  a  citi¬ 
zens’  traction  settlement  committee,  are 
intended  to  adjust  the  Chicago  traction 
situation.  One  of  them  amends  the 
Commerce  Commission  act  to  provide 
home  rule  for  that  city. 

MASSACHUSETTS.  —  The  joint 
committee  on  rules  voted  unanimously 
on  -May  9  to  report  a  resolve  creating 
a  special,  unpaid  commission  consisting 
of  one  senator,  three  members  of  the 
House  of  Representatives  and  three  men 
ai)i)ointed  by  Governor  Allen  to  make 
a  thoroughgoing  investigation  into  the 
activities  of  the  so-called  “power  trust” 
in  Massachusetts,  including  the  National 
Electric  Light  .Kssociation  and  the  New 
England  Bureau  of  Public  Service  In¬ 
formation.  The  resolve  will  include 
suggestions  in  the  resolves  already  filed 
by  Representatives  Hagan  and  Sawyer. 

The  proposed  law  to  relax  the  re¬ 
strictions  under  which  municipalities 
may  enter  the  electric  light  and  power 
field  in  competition  with  regulated  pri¬ 
vate  companies  may  strike  a  snag  in 
the  Sejiate  despite  the  more  favorable 
attitude  of  the  House.  .At  this  week’s 
hearings  Chairman  .Attwill  of  the  De¬ 
partment  of  Public  LTilities  advocated 
the  bill  as  a  curb  upon  the  activities  of 
holding  comj)anies  and  local  properties 
when  inclined  to  retard  rate  reductions. 
Sheldon  E.  Wardwell.  for  the  Massa¬ 
chusetts  Electric  and  Gas  .Association, 
declared  that  it  threatens  "financial 


sabotage”  and  “does  not  contain  a 
single  word  that  in  any  matmer  curbs 
or  controls  the  ■p<^wer  trust.’  ” 

MICHIGAN.  —  The  Governor  has 
signed  the  amended  Rushton  bill,  which 
requires  gas  and  electric  utilities  to 
obtain  a  certificate  of  convenience  and 
necessity  in  certain  cases  but  excludes 
municipal  corporations  from  the  provi¬ 
sions  of  the  act.  The  Senate  passed  a 
bill  providing  for  the  incorporation  by 
any  two  or  more  cities,  villages  or  town¬ 
ships,  or  any  combination  or  parts  of 
these,  of  a  metropolitan  district  or  dis¬ 
tricts  comprising  territory  within  their 
limits  for  the  purpose  of  acquiring,  own¬ 
ing  and  operating,  either  within  or  with¬ 
out  their  limits,  among  others  things, 
public  utilities  for  supplying  light, 
jjower  or  transportation.  The  Legisla¬ 
ture  ailjourned  May  15. 

WLSC'O.N.SIN.  —  Vigorous  debate 
characterized  the  judiciary  committee 
hearings  last  week  on  the  public  utility 
bills  now  before  the  Legislature.  Rep¬ 
resentatives  of  the  light  and  power 
companies  tlenounced  the  district  power 
and  the  state  and  municipal  ownership 
bills  drafted  along  the  lines  of  the 
report  of  the  interim  committee  on 
water  power  and  electric  utilities.  (  See 
b'i.KCTRU'Ai.  WoRi.D  for  .May  11,  page 
'H4. )  VV.  A.  Jackson,  vice-president 
.Milwaukee  Electric  Railway  &  Light 
('omp;iny.  said  the  district  power  bill 
would  take  away  home  rule  from  ever\ 
community.  William  Ryan,  represent¬ 
ing  the  Wisconsin  Power  &  Light 
Company,  said  that  the  officials  of  the 
League  of  .Municipalities  were  not 
authorized  to  speak  for  the  communi¬ 
ties  they  claimed  to  represent.  Don 
.Mowry  of  Madison  pleaded  for  delib¬ 
eration,  praising  the  utility  companies 
as  upbuilders  of  the  state. 

.A  motion  in  the  Assembly  to  recon¬ 
sider  the  Reis  bill  to  tax  utilities  at  the 
local  instead  of  the  state  rate  was  beaten 
by  an  increased  majority — .^4  to 

Westitighouse  Lighting  Insti¬ 
tute  to  Open  May  .^0 

Formal  opening  of  the  Westinghouse 
Lighting  Institute  in  New  York  City 
has  been  set  for  the  evening  of  Thurs¬ 
day,  May  30,  when  about  three  hundred 
public  utility  executives  from  all  parts 
of  the  country,  on  their  w’ay  to  the 
N.E.L..A.  convention  at  Atlantic  City, 
have  been  invited  to  visit  it.  Preceding 
the  opening  they  will  be  the  guests  at 
a  dinner  given  by  A.  W.  Robertson, 
chairman  of  the  board;  E.  M.  Herr, 
president,  and  Walter  Cary,  vice-presi¬ 
dent  of  the  Lamp  company.  The  insti¬ 
tute  will  be  opened  to  the  public  on 
June  1. 

.As  already  explained  in  the  Elec¬ 
trical  World,  the  Westinghouse  Light¬ 
ing  Institute,  occuping  the  entire  seventh 
floor  of  the  Grand  Central  Palace,  is  a 
contribution  to  the  industry  in  the 
further  development  of  the  art  of  illumi¬ 
nation.  It  will  be  a  permanent  laliora- 
tory  for  the  use  of  engineers  and  others 
to  experiment  with  and  demonstrate  the 
various  methods  of  applying  lighting. 


Niagara  Falls  Will  Be  Promi¬ 
nent  in  Jubilee 

Following  the  opening  celebration  of 
"Light’s  Golden  Jubilee”  at  .Atlantic 
City,  will  come  the  fifth  annual  inter¬ 
national  festival  of  lights  at  Niagara 
Falls  on  June  13,  14  and  15,  when  the 
famous  l,300,0U(),()00-cp.  battery  which 
bathes  the  cataracts  w'ill  produce  new- 
spectacular  color  effects  and  special  sky 
drills  every  night.  A  municipal  airport 
will  be  dedicated,  "Queen  Electra”  wall 
head  a  parade  two  miles  long,  in  which 
illuminated  floats  will  depict  historical 
events  and  industrial  progress,  and  fire¬ 
works,  street  and  window  decorations 
and  a  spectacle  to  be  called  “A  Night  in 
Venice”  will  add  to  the  gala  spirit. 

-A  reprixluction  of  the  first  electric 
lighting  generated  by  falling  water  at 
Niagara  I 'alls  will  be  a  feature  of  the 
celeliration,  which  will  be  carried  out 
under  the  auspices  of  the  municipal 
governments  on  both  sides  of  the  river 
in  co-operation  with  civic  organizations, 
industries,  citizens  and  the  light  and 
power  companies. 


Purchases  and  Mergers 

Philadelphia  Electric  and  Philadelphia 
Suburban-Counties  to  He  Consolidated 
— Utilities  Poxver  &  Eight  Adds  to 
Its  English  Holdings 

PLANS  of  the  Philadelphia  Electric 
Company  for  consolidation  wdth  four 
of  its  subsidiaries  through  exchanges  of 
stock  are  announced  by  President  Will¬ 
iam  H.  Taylor.  The  merger  will  bring 
about  unification  of  the  financial  struc¬ 
ture  of  companies  whose  properties  arc 
valued  at  more  than  $400,000,000.  The 
new’  company  will  be  called  the  Phila¬ 
delphia  Electric  Company.  The  com¬ 
panies  to  be  consolidated  are  the  Phila¬ 
delphia  Electric  Company,  the  Phila¬ 
delphia  Suburban-Counties  Gas  &  Elec¬ 
tric  Company  and  three  gas  companio 
in  the  vicinity  of  Philadelphia.  Action 
will  be  taken  by  company  stockholder^ 
on  May  27. 

The  Tennessee  Central  Service  Com¬ 
pany.  a  subsidiary  of  the  Cities  Service 
Company,  the  Doherty  holding  organ¬ 
ization,  has  made  application  before  the 
State  Railroad  and  I’ublic  Utilities  Com¬ 
mission  for  the  merger  of  ten  public 
utility  corporations,  representing  more 
than  $10,000,000  worth  of  holdings  in 
east  Tennessee.  The  merger  would 
include  the  Bristol  Gas  &  Electric 
Company.  Elk  Park  Light  &  Power 
Company.  New’land  Light  &  Power 
Company,  Tennessee  Eastern  Electric 
Company,  Watauga  Power  Company 
and  Bluff  City  Power  &  Light  Company. 

No  opposition  was  voiced  at  the  fnial 
hearing  before  Public  Service  Commis¬ 
sioner  Pooley  on  May  4  on  the  prop«>'«'d 
merger  of  the  Buffalo,  Niagara  &  Eastern 
Power  Corporation,  holding  company,  and 
the  Niagara  Falls  Power  Corporation,  the 
Buffalo  General  Electric  Company  the 
Tonawanda  Power  Company,  the  Niagara, 
Lfx-kport  &  Ontario  Power  Company  and 
the  Niagara  Electric  Service  Corporatim 
into  one  operating  company,  to  be  known 
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as  the  Niagara  Power  Corporation.  Deci¬ 
sion  was  reserved  for  action  by  the  lull 
commission  at  Albany.  The  total  capi¬ 
talization  of  the  proposed  merged  corp«jra- 
tions  will  be  upward  of  $215.0()0,(KK).  The 
exchange  of  stock  will  be  share  for  share. 

An  ordinance  accepting  the  bid  of  the 
Jersey  Central  Power  &  Light  Company 
of  $285, (jOO  for  the  electric  distribution 
system  of  the  Borough  of  Chatham,  .sub¬ 
ject  to  the  voters’  approval  on  June  18,  has 
lieen  introduced  in  the  Borough  Council. 

The  City  Council  of  Emporium,  Pa.,  has 
plans  under  way  for  the  disposal  of  its 
municipal  light  and  power  plant,  together 
with  the  franchise,  to  the  West  Penn 
Power  Company  for  $250,000.  The  pres¬ 
ent  plant  is  not  large  enough,  and  if  it  is 
found  impossible  to  deal  with  the  West 
Penn  Power,  the  city  officials  will  imme¬ 
diately  arrange  for  the  construction  of  an 
addition. 

The  Worthington  Light  Flower  Com- 
])any,  of  which  \N’.  F.  Bone  of  Ifutler  was 
president,  has  been  sold  to  the  Ohio  I^iihlic 
Service  Company.  'Phe  deal  was  made  at 
a  figure  estimated  at  $2  per  share  above 
l»ar  for  the  stock. 

F’urchase  of  the  Webster  Springs 
(W.  \’a. )  Water  Works  &  F'ilectric  Light 
Company’s  hydro  and  steam  generating 
plant  and  water  properties  at  Webster 
.Springs  has  been  announced  by  the  Monon- 
gahela-West  F'enn  F’ublic  Service  Company, 
the  transfer  having  lieeii  accomplished  early 
in  May.  The  Monongahela  company  will 
operate  the  properties  through  a  subsidiary, 
the  West  X’irginia  Public  Service  Com¬ 
pany.  pending  the  clearing  up  of  certain 
titles. 

The  North  Dakota  Power  &  I.ight  Coin- 
jiany  has  purchased  the  electric  light  plant 
at  Judson.  N.  1).,  from  Firuno  Just. 

The  Otter  Tail  F’ower  Company  has  pur¬ 
chased  the  electric  distributing  system  at 
New'ark,  S.  D.  I.angford.  S.  D.,  has  voted 
to  sell  its  municipal  plant  to  the  North¬ 
western  Public  Service  Company.  I.ake 
Norden,  S.  D.,  voted  almost  unanimously 
to  sell  its  municipal  jilant  to  the  Union 
Public  Service  Company.  I^ierpont,  S.  D,. 
voted  to  sell  its  electric  system  and  trans¬ 
mission  line.  Bids  are  being  considered. 

The  Benton  County  LTilities  Corpora¬ 
tion  of  Joplin,  Mo.,  a  Dolierty  subsidiary, 
which  has  operated  the  (iravettc  (.\rk.) 
municiiial  power  plant  under  lease  for  three 
years,  has  offered  to  purchase  it. 

No  step  toward  the  sale  of  the  Danville 
(Va.)  electric  and  gas  plants  will,  it  is 
reported,  bt*  taken  until  a  commission  of 
24  persons  has  made  a  study  of  the  whole 
situation.  14esides  the  bid  of  $2,750,00(1 
from  the  F’eoiile’s  I.ight  &  Power  Corpo¬ 
ration  of  New  York,  mentioned  last  week, 
tlie  Southern  Cities  I’tilities  Corporation 
of  T‘hiladelphia  is  understo<Ml  to  have  bid 
lor  the  plants. 

Winter  (iarden,  I'la.,  will  vote  on  May 
28  111)011  a  proposal  to  sell  the  municipal 
light  and  water  plant  to  the  Florida  Public 
Service  Company  for  $.100.0(M).  I  he  com- 
liany  has  made  a  number  of  previous  bids 
for  the  plant. 

Frank  Palph,  vice-presiilent  of  the 
Ilermiston  (()re.)  Light  &  F’ower  Com- 
pany.  has  announced  the  sale  of  this  utility 
to  the  .American  Fuigineer  i!t  Manigenient 
(  orporatioii  for  approximately  $i(M),(MM). 
I  he  1  lermistrui  plant  has  supplied  light 
and  power  for  seventeen  years  to  1  lennis- 
ton.  Echo,  L’matilla  and  Stanfield,  a  field 
adjacent  to  that  of  the  Easterh  Oregon 
1  ight  &  Power  Company. 

Ihe  L^tilities  F’ower  &  F.iglit  Corpora¬ 
tion,  through  its  recently  acquired  sub- 
Mtliary,  the  Greater  London  \  ('ounties 
I  rnst.  Ltd.,  has  acquired  the  .Shronshire. 
^\  orcestershire  &  Staffordshire  l*'kctric 


Company,  according  to  a  transatlantic  tele¬ 
phone  message  to  New  York  from  Harley 
L.  Clarke,  president  of  the  Utilities  corpo¬ 
ration.  .Among  the  cities  served  by  the 
newly  purchased  company  are  Birmingham, 
.Smethwick,  Dudley.  Kidderminster  and 
Bankbury.  The  purcha.se  price  of  the  ordi- 


ALTERN ATI  NC,-CURRENT  distrib- 
ution  sy.stenis,  electrification  of  oil- 
pipe  lines  in  the  .Southwest  and  the  ettect 
of  lightning  on  transformers  were  sub¬ 
jects  which  created  the  most  interest  at 
tlie  regional  meeting  of  the  .American  In¬ 
stitute  of  Fllectrical  Engineers  Iteld  at 
Dallas,  Tex.,  .May  7  to  *>.  .Among  otlier 
timely  topics  covered  were  interconnec¬ 
tion.  reclosing  high-voltage  circuits,  re¬ 
mote  metering,  aviation  lighting,  rail¬ 
road  signals,  telephony,  chain  broadcast¬ 
ing  and  electrical  features  of  water¬ 
works.  .An  attendance  of  530,  whicli  is 
notably  large  for  a  meeting  in  that  sec¬ 
tion  of  the  country,  reffected  the  enthu¬ 
siasm  of  the  local  Institute  memliers. 

.\.n  alternating-current  network  giving 
standard  voltage  for  both  power  and 
ligliting  was  discrilied  in  a  paper  by 
John  Oram  of  the  Dallas  l*ower  &  Light 
Company.  Phis  network  in  fact  con¬ 
sists  of  two  sejiarate  low-voltage  meshes 
fed  from  ditferent  taps  of  the  same 
transformers. 

riie  advantages  of  using  bare  wire 
for  overhead  distribution  were  brought 
out  in  a  paper  by  M.  C.  Miller  of  the 
Texas  Power  &  Light  Company.  He 
stated  that  economies  of  5  to  30  per 
cent  are  possible  by  substitution  of  bare 
wire  for  weatherproof  wire.  He  also 
advised  the  use  of  medium-hard-drawn 
instead  of  annealed  wire.  Some  of  those 
taking  part  in  the  discussion  did  not 
.agree  fully  with  Mr.  Miller,  maintaining 
that  the  mechanical  separation  afforded 
by  weatherjiroof  insulation  is  worth 
while. 

.K  very  interesting  account  of  the 
status  of  oil-pipe-line  pumping  by  elec¬ 
tricity  was  given  by  1).  11.  Levy  of  the 
Ma,gnolia  l^etroleum  Company.  This  is 
a  tremendous  potential  field  for  applica¬ 
tion  of  electricity.  The  costs  of  elec¬ 
trical  pumping,  he  said,  are  about  eijual 
to  those  for  Diesel-engine  pumping,  and 
the  electrical  e(|uipment  has  the  great 
advantage  that  it  may  be  installed  in 
about  half  the  time  required  for  Diesel 
eijuipment  and  is  much  easier  to  trans¬ 
port.  riie  load  factor  of  a  pumping  in¬ 
stallation  is  very  high,  often  well  over 
'(0  per  cent.  .S(|uirrel-cage  motors.  .Mr. 
.Miller  said,  are  usually  employed. 

Recent  researches  with  natural  and 
artificial  lightning  were  described  by  I*'. 
\V.  Peek.  |r..  of  the  General  F'lectric 
Comiiany.  He  told  of  studies  made  with 
the  catluKle-ray  oscillograph  on  distribu 
tion  of  surge  voltages  in  transformer 
windings  and  showed  the  desirability  of 
applying  electrostatic  shiehls  to  trans¬ 
former  windings  so  as  to  cause  an  even 


nary  sFiares  of  tlie  English  company  was 
about  $13,000,000,  it  was  reported. 

The  jKiwer  plant  at  Durango,  Mexico, 
has  been  acquired  by  interests  associated 
with  the  Electric  Bond  &  Share  Company, 
and  large  exiKMiditures  are  said  to  be  con¬ 
templated. 


distribution  of  voltage  under  any  con 
ditions  of  wave  front. 

A  review  of  automatic  alternating- 
current  network  systems  was  given  in 
a  paper  by  T.  J.  Brosman  and  Ralph 
Kelly.  Westinghouse  l^lectric  &  .Manu¬ 
facturing  Company.  E.  W.  Rohinson 
and  S.  |.  Spurgeon  told  of  the  various 
schemes  employed  by  the  .Alabama 
Flower  Company  to  maintain  service  on 
loops  and  feeder  lines  by  means  of  auto¬ 
matic  reclosing  switches.  I'he  great  in¬ 
terconnection  among  the  power  com¬ 
panies  of  the  Southwest  was  described 
by  G.  .A.  Mills  of  the  Central  &  .South¬ 
west  Utilities  Company.  This  system 
extends  720  miles  from  east  to  west  and 
810  miles  from  north  to  south,  having 
a  connected  generating  capacitv  of  more 
than  1.40().0(K)  kva. 

The  lighting  of  Hying  fields  and  air¬ 
ways  was  covered  in  a  paper  by  F.ieut. 

H.  R.  Ogden.  U.  .S.  A.  A.  L.  Maillard 
told  of  the  electrical  features  of  the  new 
Kansas  City  waterworks.  I'he  system 
of  automatic  wayside  train  signals  of 
the  Missouri-Pacific  System  was  de- 
scril)ed  by  P.  M.  Gault. 

The  chain  broadcasting  of  radio  pro¬ 
grams  was  treated  in  a  paper  by  F.  .A. 
Cowan  of  the  .American  'I'elephone  & 
I'elegraph  Company.  'I'here  are  eight 
of  these  networks  in  this  country  tied 
to  134  broadcasting  stations,  he  said. 

I'wo  interesting  papers  on  telephony 
were  presented.  H.  R.  l*'ritz  and  H.  P. 
Lawther  of  the  .Southwestern  Bell  'I'ele- 
phone  Company  told  how  some  of  the 
long-distance  problems  are  being  met  in 
the  .Southwest.  .Some  of  the  commonly 
used  tyjies  of  telephone  transmission 
networks  were  explained  in  a  paper  hy 

I .  1C  .Shea  and  C.  IC  Lane  of  the  Bell 
relejihone  Laboratories.  'Phis  paper 
dealt  with  the  arrangement  of  wave 
filters,  equalizers,  telephone  transform¬ 
ers.  line-balancing  networks  and  arti¬ 
ficial  lines. 

.An  attractive  feature  of  the  meeting 
was  a  lecture  on  the  evening  of  the 
first  day  with  demonstrations  on  the 
subject  of  science  and  research  in  tele¬ 
phone  development.  It  was  given  by* 
.S.  P.  Grace  of  the  I3ell  Telephone 
Laboratories. 

'Pwo  student  sessions  were  held  at 
which  ten  technical  pajiers  were  read 
by  memliers  of  student  branches  of  the 
Institute.  .A  prize  for  the  best  studen* 
paper  was  awarded  to  Leroy  Moffett, 
Jr..  University  of  Oklahoma,  for  his 
paper  on  ‘‘Piezo-Electric  Oscillators.” 

The  dinner-dance  and  various  trips  of 
insj>ection  made  pleasing  interludes. 


Electrical  Engineers  Gather  at  Dallas 

Distribution  Systems,  Oil-Pipe-Line  Pumping,  Lightning  Lftects 
itt  I'runsformers,  Interconnection  and  Other  Timely 
Topics  Discussed  at  Institute  Meeting 
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Economic  Changes  in  Industrial  Power 

Manufacturing-Plant  Survey  by  National  Bureau  Shows  Increase 
in  Motor  Installations,  Amount  of  Purchased  Power 
and  Efficiency  of  Prime  Movers 


N  A  SURV'hA'  by  the  National  Bu¬ 
reau  of  Economic  Research  whicli  is 
now  published  with  the  report  of  the 
committee  on  recent  eccmonhc  changes 
of  the  President’s  unemployment  con¬ 
ference,  increases  in  the  installation  of 
electric  motors  to  supply  power  in  man¬ 
ufacturing,  in  the  amount  of  power  pur¬ 
chased  instead  of  generated  by  manu¬ 
facturing  plants  and  in  the  ethciency 
of  prime  movers  are  mentioned  as  sig¬ 
nificant  changes  in  industrial  power  that 
have  taken  place  in  the  last  seven  years. 

L.  P.  Alford,  vice-president  of  the 
American  Engineering  Council,  writing 
in  one  of  the  chai)ters  of  the  survey 
under  the  title  “'rechnical  Changes  in 
Industry,”  gives  as  reasons  for  the  rapid 
development  of  electric  utility  compa¬ 
nies  the  first  two  of  the  facts  just  men¬ 
tioned  and  adds:  "riie  increase  in  the 
capacity  of  prime  movers  which  supply 
power  to  manufacturing  establishments 
is  a  rough  measure  of  the  increased  use 
of  machinery  in  those  establishments. 
I'he  change  whereby  the  total  amount 
of  owned  power  in  manufacturing  has 
decreased  but  slightly  since  1919  and 
the  purchased  power  supplied  through 
electric  motors  has  increased  12.7  per 
cent  in  the  same  period  indicates  a 
shift  which  is  often  referred  to  as  ‘from 
a  machine  civilization  created  by  steam 
to  a  machine  civilization  created  by 
electric  power,’  The  electric  motor  first 
appeared  as  a  factor  in  industrial  power 
in  18‘^,  the  amount  of  i)ower  purchased 
at  that  time  and  aj)phed  through  electric 
motors  Ijeing  but  1.8  per  cent.  So  rapid 
has  been  the  increase,  however,  that  in 
1925,  the  last  year  for  which  we  have 
statistics,  nearly  45  per  cent  of  the 
power  applied  in  manufacture  was  by 
means  of  electric  motors.  It  is  i)rob- 
able  that  tcnlav  the  total  is  fnllv  one- 
half.” 

Mr.  Alford  points  to  the  increasing 
use  of  purchased  power  as  a  trend  that 
would  doom  the  isolated  power  plant 
were  it  not  for  the  fact  that  much  steam 
is  recjuired  for  processing,  a  service 
which  cannot,  in  general,  be  supplied 
by  the  central  station.  "However.”  he 
adds,  “the  increase  in  purchased  power 
from  9.284.49<)  hp.  in  1919  to  15,868,828 
hp.  in  1925  is  not  only  impressive  but 
is  indicative  of  the  rate  of  growth.  The 
eflfect  of  this  change  upon  production 
and  productivity  cannot  l)e  determined. 
Electric  power  is  making  industry  more 
mobile  as  regards  location  and  is  prob¬ 
ably  contributing  to  a  reduction  in 
prime  cost.  L’nfortunately  not  much 
can  be  .said  in  regard  to  changes  in 
efficiency  as  regards  the  prime  movers 
in  use  in  manufacturing  plants.  Where 
new  power  j)lants  are  installed  they 
make  use  of  the  most  efficient  ecjuip- 
ment  available.  But  many  plants  are 
old  and  are  operating  under  disadvan¬ 
tageous  conditions  with  low  over-all 
efficiencies.” 


The  report  then  refers  to  the  obso¬ 
lescence  of  the  reciprocating  steam 
engine  and  goes  on  to  say : 

"Such  new  reciprocating  engines  as 
are  in  use  are  generally  of  the  uniflow 
type,  as  this  engine  gives  the  economy 
of  the  compound  engine,  yet  has  only 
one  cylinder  and  set  of  reciprocating 
parts.  Eor  certain  large  industrial 
establishmentr,  where  considerable  proc¬ 
ess  steain  and  power  are  needed,  the 
tendency  is  toward  higher  boiler  pres¬ 
sures  with  steam  turbines  as  reducing 
valves,  even  with  steam  mains  at  more 
than  one  pressure  intermediate  of  the 
boiler,  as  a  maximum,  and  the  lowest 
process  pressure,  which  is  the  back 
pressure  of  the  last  turbine,  as  a 
minimum. 

"Where  process  steam  is  not  the  de¬ 
termining  factor  and  the  demand  is 
merely  for  mechanical  power,  the  choice 
usually  lies  between  either  purchasing 
from  a  steam  or  hydro-electric  station 
distributing  system  or  using  oil  engines. 
.\nd  when  considerations  other  than 
that  of  available  power  determine  the 
location  of  a  manufacturing  plant,  so 
that  it  is  completely  out  of  the  reach  of 
the  power  lines  of  a  central  station,  the 
oil  ejigine  is  now  in  high  favor.  These, 
of  course,  are  normally  the  smaller 
plants.  The  oil  engine  has  tdso  a  prac¬ 
tical  monopoly  on  the  smaller  central 
stations,  supplying  light  and  power  to 
towns  and  villages  located  far  from  the 
transmission  lines  of  large  steam  or 
hydro-electric  central  stations.” 

'File  survey  and  report  have  been 
published  under  the  title  “Recent  Eco¬ 
nomic  Changes”  on  behalf  of  the  com¬ 
mittee  by  the  McGraw-Hill  Book  Con* 
j)any. 

Ei.kctric  S.vturation  Far  Off 

The  governmental  committee  on  re¬ 
cent  economic  changes  referred  to  above 
was  made  uj>  of  a  group  of  business  and 
labor  leaders  and  economists  with  Mr. 
Hoover  as  chairman.  This  committee’s 
report  was  made  public  on  Wednesday 
of  this  week.  In  it,  in  the  course  of  a 
survey  of  the  industrial  field  as  a  whole 
with  suggestions  for  further  analysis 
and  co-ordination  by  a  permanent  cen¬ 
tral  committee,  appear  these  sentences : 

"Important  as  is  the  development  of 
the  economic  side  of  our  national  life, 
through  invention  and  discovery  of  new 
industries  and  new  callings,  an  illustra¬ 
tion  of  the  potentialities  of  further  lift¬ 
ing  the  national  standard  of  living, 
w  itliont  developing  another  invention  or 
discovery  and  without  creating  a  new 
want,  can  be  drawn  from  a  single  in¬ 
dustry — that  of  electrical  appliances.  A 
home  or  farm  wired  for  electricity  is  a 
different  economic  unit  from  one  which 
is  not  wired. 

"In  1928  apparently  a  large  per¬ 
centage  of  the  homes  wired  for  elec¬ 
tricity  had  electric  flatirons;  less  than 


one-third  of  them  had  washing  ma¬ 
chines;  slightly  over  one-third  of  them 
had  vacuum  cleaners ;  less  than  5  per 
cent  had  electric  refrigerators.  We  are 
far  from  the  saturation  point  in  con¬ 
nection  with  any  of  these  devices.  On 
January  1.  1928,  there  were  7,500,000 
radio  sets  in  use.  Yet  about  70  per  cent 
of  American  homes  are  still  without  the 
radio.  We  seem  only  to  have  touched 
the  fringe  of  our  potentialities.” 


C'oast-to-Coast  Commercial 
Radio  Service 

Last  Wednesday,  May  15,  was  the 
date  of  the  opening  of  a  New  York-San 
Francisco  commercial  radio-telegraph 
service  by  the  R.  C,  A.  Communications, 
Inc.  Messages  were  accepted  in  New 
York,  Boston  and  Washington  for 
transmission  to  San  Francisco,  and  vice 
versa,  at  the  same  rates  which  apply  to 
land-wire  telegraph  service. 

The  new  service,  which  includes 
photo-radio  transmission  as  well  as 
messages,  is  the  first  step  in  a  plan 
for  establishing  a  nation-wide  domestic 
radio  system,  acording  to  General  James 
G.  Harbord.  president  of  the  Radio  Cor¬ 
poration  of  .America  and  of  R.  C.  A. 
Communications.  Inc.  An  application 
is  now  pending  before  the  Federal  Radio 
Commission  at  W'ashington  for  short¬ 
wave  fre(|uencies  sufficient  to  .serve  30 
cities  in  an  inland  network  of  radio 
communication. 


Interstate  Pow^er  Transmission 
in  Communications  Bill? 

Legislation  is  necessary  to  allow  radio 
broadcasting  to  attain  its  proper  de¬ 
velopment,  Ira  A.  Robinson,  chairman 
of  the  Federal  Radio  Commission,  told 
the  Senate  interstate  commerce  com¬ 
mittee  during  its  resumption  of  hearings 
on  the  Couzens  Communications  Com¬ 
mission  bill.  It  would  be  well  to  give 
over  to  such  a  commission  the  radio 
activities  of  the  Commerce  Department, 
he  said.  Judge  Robinson  also  expressed 
the  opinion  that  the  proposed  commis¬ 
sion,  rather  than  the  Interstate  Com¬ 
merce  Commission,  would  be  a  proper 
agency  to  regulate  the  transmission  of 
power.  Senator  Couzens,  who  contem¬ 
plates  adding  an  interstate  power-trans- 
mission  clause  to  his  bill,  at  this  point 
reminded  the  committee  that  Section  31 
of  the  existing  act  mentions  power  as 
coming  under  its  provisions.  Senator 
Dill  explained  that  this  reference  to 
power  was  included  only  in  anticipation 
of  the  transmission  of  energy  without 
wires.  On  behalf  of  the  National  Asso¬ 
ciation  of  Railroad  and  Utilities  Com¬ 
missioners  John  E.  Benton  said  that  the 
power-regulating  amendment  will  be  oi 
interest  because  of  its  possible  bearing 
on  state  regulation. 

Regarding  the  advisability  of  classi¬ 
fying  broadcasting  stations  as  public 
utilities.  Judge  Robinson  said  that  he 
sympathizes  with  this  point  of  view.  It 
was  indicated,  however,  that  there  are 
practical  difficulties  in  the  way. 
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Louisville  Program  Especially  Fine 

East  Central  Convention  Addressed  by  Group  of  Excellent  Speakers 
— Utility  Publicity  Defended — Future  Development  of 
Central-Station  Electricity  Supply 


A  SERIES  of  addresses  and  papers 
that  ranged  through  the  important 
activities  in  the  central-station  business 
and  that  must  have  been  an  inspiration 
to  their  hearers  characterized  the  con¬ 
vention  of  the  East  Central  Division 
of  the  National  Electric  Light  Associa¬ 
tion  at  Louisville,  on  May  7  to  10  in¬ 
clusive.  Probably  the  most  important 
message  was  that  presented  by  Martin  J. 
Insull,  who  unequivocally  asserted  his 
faith  in  publicity  as  the  means  for  laying 
the  foundation  of  public  understanding 
on  which  the  utility  indu.stry  must  stand. 
.Such  publicity  should  cover  every  utility 
activity  from  the  technicalities  of  pro¬ 
duction  and  distribution  through  man¬ 
agement  and  finance.  Consolidations 
and  mergers  are  becoming  so  freciuent 
as  to  be  cotifusing  and  suspected,  and 
complete  candor  on  these  operations  is 
es.sential,  Mr.  Insull  declared. 

P,  S.  Arkwright  reiterated  the  logical 
and  well-expressed  justification  of  the 
electrical  utilities  in  the  eyes  of  the 
nation  which  has  made  his  presidency 
of  the  N.E.L.A.  stand  out.  Managing 
Director  Clapp  followed  Mr.  Arkwright 
with  a  comprehensive  picture  of  the  con¬ 
tributions  of  the  electric  utilities  to  the 
I)rosperity  and  progress  of  the  United 
States. 

The  accountant  had  his  day  in  court 
through  two  able  representatives.  Dr. 
John  T.  Madden  of  the  University  of 
New  York  and  J.  H.  Lohban  of  the 
Detroit  Edison  Company.  Concerning 
machines  for  billing  and  other  account¬ 
ing  duties  Mr.  Lobban  said  that  their 
use  was  not  necessarily  desirable  for 
economy  but  for  speed,  liecause  the 
value  of  accounting  information  is  es¬ 
sentially  a  news  value  existing  here  and 
now.  Dr.  Madden  predicted  the  disap¬ 
pearance  of  the  prejudice  against  non¬ 
voting  common  stock  and  the  acceptance 
of  this  form  of  .security  for  trading  on 
the  New  York  Stock  Exchange  within 
five  years.  He  ridiculed  the  idea  of  utility 
propaganda  or  any  other  interested 
effort  affecting  the  opinions  or  teach¬ 
ings  of  educators. 

In  an  excellent  address  Prof.  A.  G. 
Christie  of  Johns  Hopkins  University 
discussed  ‘‘Power  (leneration.  Present 
itiul  Future.”  Professor  Christie  indi¬ 
cated  the  probable  development  of 
power-plant  apparatus  and  devices  in 
detail  as  they  appear  to  him  from  pres¬ 
ent  tendencies.  A  theoretical  .set-up,  de¬ 
parting  in  only  .slight  degree  from  ideas 
and  equipment  of  the  present,  which 
would  produce  a  kilowatt-hour  for  8.000 
Ikt.u.  was  thought  by  the  speaker  to  be 
something  that  might  be  confidently  ex¬ 
pected  reasonably  soon.  He  predicted 
a  lessening  of  the  importance  of  vacuum 
tor  exhaust  reception  and  said  that 
higher  entrance  steam  pressures  would 
allow  higher  outlet  back  pressure  and 
thus  remove  from  steam  operation  the 
requirement  of  large  volumes  of  cooling 


water.  I'lie  processing  of  fuels  for  re¬ 
capture  of  their  byproducts  and  the 
e.xtension  of  central-station  services 
through  the  sale  of  steam  for  heating 
and  industrial  work  are  indicated  in  the 
near  future.  A  better  utilization  of  fuel 
through  power  interchanges  between  in¬ 
dustrial  concerns  and  central  stations  is 
also  not  far  off. 

In  respon.se  to  his  own  que.stion  “Can 
\Ve  Make  Rural  Electrification  Pay?” 
Charles  F.  Stuart  came  forward  with 
an  emphatic  affirmative.  He  .said  that 
rural  service  can  now  be  talked  about 
in  terms  of  dollars  and  cents,  as  well  as 
in  terms  of  public  relations,  which  until 
lately  was  the  only  language  for  it.  The 
same  optimistic  feeling  was  .shown  by 
Dr.  E.  A.  White,  who  said  that  complete 
rural  electrification  waits  only  on  the 
general  improvement  of  the  farmer's 
economic  condition. 

Prof.  G.  W.  McCuen  of  Ohio  State 
University  asserted  that  the  trends  to¬ 
ward  mechanization  in  the  development 
of  farm  operating  practices  are  result¬ 
ing  in  a  decline  of  the  ratio  of  farm 
to  urban  population.  He  presented  a 
series  of  different  rates  for  rural  service 
and  the  prices  per  kilowatt-hour  which 


CHTC.‘\GO  boasts  one  installed  elec¬ 
tric  meter  for  every  three  and 
one-tenth  persons.  When  meter  No. 
l,tXM).(KK)  of  the  Commonwealth  E?dison 
('ompany  was  installed  this  numth  in 
the  new  plant  of  the  Chicago  /b//7y 
.V(’7('.v  by  P.  j.  .Smith,  superintendent  of 


would  result  from  them  as  applied  to  the 
Ohio  experimental  lines.  Although  the 
different  rates  were  very  diverse  in 
form  and  statement,  yet  in  the  final 
analysis  there  was  comparatively  small 
divergence  between  them  in  the  actual 
prices  per  kilowatt-hour,  particularly 
for  large  consumptions  of  energy. 

National  commercial  plans  and  pro¬ 
grams  were  explained  by  C.  E.  Green¬ 
wood.  who  asserted  that  electrical  mer- 
chandi.se  must  l)e  prcxluced  and  sold  with 
a  price  appeal  to  two  different  classes 
of  buyers.  In  one  class  are  those  to 
whom  price  means  little  and  who  insist 
upon  appearance  and  novelty.  In  the 
other  and  much  larger  class  price  is 
the  most  important  consideration,  but 
appliances  made  for  this  market  must 
not  be  reduced  in  quality  as  affecting 
performance. 

.\n  address  on  the  technique  of  sales¬ 
manship  was  made  by  W.  R.  Braasch. 
president  of  the  Salesmanship  Founda¬ 
tion.  J.  C.  Langdell  spoke  on  domestic 
electric  water  heating,  holding  that  this 
load  mu.st  l)e  built  up  on  the  condition 
of  off-peak  service  and  rates  and  that 
for  real  volume  in  it  the  kilowatt-hour 
rate  must  be  down  to  at  least  one  cent. 
I’ublic  speaking  as  an  activity  for  cen¬ 
tral-station  employees  was  championed 
by  W.  S.'  Vivian,  national  committee 
chairman ;  E.  H.  Sniffen  of  the  West- 
inghouse  company  said  that  no  other 
thing  had  so  good  a  domestic  selling 
appeal  as  electric  service  and  advo- 


the  company’s  service  and  repair  <ler>art- 
nient,  Vice-President  L.  A.  E'ergu.son. 
W.  L.  Abl)ott,  chief  oi)erating  engineer 
and  Homer  EL  Niesz,  manager  of  indus¬ 
trial  relations,  looked  on.  as  did  James 
L.  Houghteling  atid  Irving  Stone  of  the 
Ihiily  Ncivs  and  John  Root,  architect. 
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cafcd  intensive  sellinp;  practices;  Dr. 
J.  Slepian,  also  of  the  Westinsfhonse 
company,  descrihetl  the  new  Deion  cir 
cnit  breaker:  11.  M.  Towne  of  the  (ien- 
cra!  Klectric  Company  spoke  on  the 
development  of  the  li^rhtning  arrester: 
M.  F.  .Smalley.  Ohio  Power  Company, 
presented  an  excellent  paper  on  the 
ratinj;  of  meter  capacities  to  residen¬ 
tial  loads,  and  Alexander  Ma.xwell  spoke 
on  wiring  codes  and  stan<lar<ls. 

Officers  elected  were:  President. 
L.  V.  Herrington,  president  Kenttjcky 
Utilities  Company.  Louisville;  first  vice- 
president  C.  H.  Hardesty.  Monongahela- 
\Vest  Penn  Public  .Service  Company. 
Fairmont.  West  Va. ;  secoml  vice-presi¬ 
dent.  C».  F.  Miller.  Cleveland:  third 
vice-president,  C.  L.  Proctor.  Toledo 
(Ohio)  F-dison  ('ompany. 

Further  Fvents  of  Asheville 
Southeastern  Meeting 

President  .Arkwright’s  address  at  the 
convention  of  the  .Southeastern  Division 
of  the  National  Flectric  Light  Associa¬ 
tion.  held  at  Asheville.  \.  C..  and  re¬ 
ported  briefly  last  week,  contained  :i 
tribute  to  the  rapid  progre>s  of  the 
South.  He  .said  that  the  .Southeast  had 
led  the  nation  in  percentage  of  increase 
in  production  and  use  of  electric  power 
during  the  past  five  years. 

Among  addresses  not  reportefl  last 
week  was  one  by  Harry  M.  Hitchcock 
of  Printer's  Ink,  who  told  the  conven¬ 
tion  he  thought  the  prime  cause  of  mis¬ 
understanding  between  the  power  com¬ 
pany  and  its  customers  was  the  fact  that 
the  power  company  considered  itself  a 
manufacturer  while  the  customer  looked 
upon  it  as  a  retailer.  It  was  his  opinion 
that  advertising  was  the  medium  to  weld 
the  different  v’ewpoints.  Stewart  L. 
.Mims,  vice-president  J.  Walter  Thomp¬ 
son  Company,  with  the  use  of  slides 
presented  the  convention  with  certain  of 
the  information  gleaned  by  that  com¬ 
pany  in  its  market  development  survey 
for  the  electrical  industry.  Mr.  Mims’ 
talk  ranged  around  “woman  power"  in 
the  home,  rather  than  man  power  in 
industry,  and  showed  the  market  de¬ 
velopment  possibilities  in  the  homes  al¬ 
ready  connected  to  central-station  lines. 

Dr.  Gus  Dyer,  dean  business  eco¬ 
nomics.  Vanderbilt  University,  in  an 
able  address,  said  that  the  people  of  this 
country  were  no  longer  afraid  of  “big 
business”  because  througb  customer 
ownership  of  securities  big  business  was 
big  only  in  the  sense  of  the  volume  of 
business  done.  He  touched  also  on 
the  decentralization  of  industry  and 
what  this  would  mean  to  the  Southeast. 
John  G.  Jones  of  the  .Alexander  Hamil¬ 
ton  Institute  thought  that  the  seeming 
decentralization  of  industry  was  really 
local  development  which  was  making 
new  industrial  centers. 

Talks  at  the  section  meetings  included 
one  to  the  Engineering  .Section  by  L. 
W.  W.  Morrow,  editor  Ei.f.ctric.m. 
World,  on  “Utility  .System  Planning." 
and  one  by  F.  V.  Andreae.  .Southern 
•Manganese  Corporation,  concerning  fu¬ 
ture  growth  in  the  field  of  the  electro¬ 


chemical  industry.  .A.  Edwin  Fein 
addressed  the  Commercial  .Section  on 
the  stibject  of  merchandising  psychology, 
while  Fred  \\'.  Herbert  of  the  N.E.L.A. 
ad«lressefl  the  Accounting  Section  meet¬ 
ing.  .Miss  Mamie  Kennedy  of  the  South 
Georgia  Power  Cotnpany,  Albany,  won 
the  women’s  jmblic-speaking  contest. 

The  following  officers  were  elected 
for  the  coming  year:  President,  'f.  H. 
'futwiler,  presidetU  .Memphis  Power  & 
Light  Company:  first  vice-president.  H. 
E.  Cox,  Birmingham  Electric  Company; 
second  vice-president.  J.  V.  .Strange. 
Carolina  Power  &  Light  Company. 
Raleigh:  third  vice-president.  J.  C. 
Guild,  retmessec  Electric  Power  Com¬ 
pany.  Chattanooga. 

Power  I'xportation  Still 
Agitates  Canada 

Quebec  Pon'cr  t’sed  in  Ontario  Xot  Rc- 
exported,  Mai/rath  Says — Sla7r  Palls 
Pease  Ready — Rural  Pine  Procfress — 
Xe7e  Hrnns7i’iek  Rate  Af/reement 

DEFENFI'E  assurance  that  the  On¬ 
tario  Hydro- IClectric  Power  Com¬ 
mission  is  not  taking  advantage  of 
power  imported  from  the  Province  of 
(Juebec  for  jmrposes  of  re-export  to  the 
United  States  was  given  in  a  letter  from 
C.  A.  .Magrath,  chairman  of  the  com¬ 
mission,  presented  iti  the  Canadian  .Sen¬ 
ate  during  consideration  of  the  bill 
amending  the  electricity  and  fluid  ex¬ 
portation  act.  The  letter  read  in  part 
as  follows : 

“The  (juestion  of  exporting  ])ower 
from  this  province  is  more  or  less 
aca<lemic.  because,  as  you  know,  we 
have  l)een  buying  power  in  the  Province 
of  Quel)ec.  1  am  aware  that  some  con¬ 
cern  has  been  expressed  as  to  the  cotn- 
mission  indirectly  making  use  of  power 
from  the  Province  of  Quebec  for  e.\|)ort 
purposes.  1  believe  that  the  government 
of  the  Province  of  Quebec  is  satisfied 
that  that  is  not  l)eing  done.  In  respect 
to  the  export  from  Niagara  Falls  of 
firm  power,  the  Ontario  Power  ('om¬ 
pany.  controlled  by  .American  interests, 
made  a  contract  for  the  export  of  ()().<  KK) 
hp.  a  few  years  before  Parliament 
passed  an  act  in  190/  bearing  upon  the 
exportation  of  electricity.  When  thi> 
commission  was  negotiating  for  the 
purchase  of  the  Ontario  Power  Com¬ 
pany.  it  endeavored  to  have  the  contract, 
expiring  in  2010.  canceled.  It.  however, 
succeeded  in.  having  the  date  brought 
back  to  1950.  In  other  words,  that 
contract  will  expire  in  a  little  over 
twenty  years’  time.” 

.A  bill  has  just  been  intrcxluced  in  tbe 
Manitoba  Legislature  confirmin.g  the 
lease  to  the  city  of  Winnii)eg  of  the 
.Slave  Falls  site  on  the  W’innipeg  River, 
which  the  city  hydro  will  develop.  The 
policy  of  the  provincial  government  is 
that  of  applying  revenues  from  the  water 
powers  on  the  XN’innipeg  River  to  bonus- 
ing  transmissi<m  lines  of  the  provincial 
hydro  system  to  serve  other  districts 
of  the  province.  To  this  Winnipeg 
strenuously  objected.  The  compromise 
agree<l  on  will  limit  the  increase  in 


rentals  to  SO  cents  per  horsepower 
annually. 

.\n  exteii'.ixe  i)rogram  of  rural  dis¬ 
tribution  is  to  be  undertaken  by  the 
Ontario  Hydro-Electric  Power  C'ommis- 
sion  this  year.  It  is  proposed  to  buibl 
more  than  1,000  miles  of  primary  lines 
in  adflition  to  the  4,000  miles  already 
constructed.  These  additional  lines  will 
serve  more  than  6.000  rural  consumers 
and  will  cost  approximately  $2.5(K),000. 
riiere  are  at  present  more  than  377 
miles  of  lines  constructed  or  about  t(» 
be  constructed,  which  will  .serve  1.400 
additional  consumers  and  will  cost  aj)- 
proximately  $S35.000.  Northern,  east¬ 
ern  and  southeastern  sections  of  the 
province  are  included  in  this  work  of 
extension. 

Negotiations  which  have  been  going 
on  for  some  time  between  the  New 
Brunswick  Electric  Power  Commission 
.and  the  Ne\x’  Brunswick  Power  Com¬ 
pany  toward  a  modification  of  the  exist¬ 
ing  contract  between  these  two  bodies, 
particularly  in  regard  to  the  rate 
charged  by  the  company  for  energy  sup- 
I)lied  to  the  commission,  were  brought 
to  a  successful  conclusion  on  .May  10. 
It  is  reported  that,  under  the  price 
agreed  to.  the  commission  will  save  this 
year  $45,000  on  energy  purchased  from 
the  company.  The  price  of  the  energy 
under  the  revised  agreement  is  to  be 
1.25  cents  a  kilowatt-hour  for  the  first 
3.000.000  kw.-hr..  instead  of  1.75  cents, 
.and  0.56  cetit  for  all  over  that  amount 
instead  of  1.5  cents. 


I'cderal  Power  Commission 
Applications 

The  Sierra  Pacific  Power  Company 
of  Reno.  Nev..  has  applied  to  the  Fed¬ 
eral  F’ower  Commission  for  a  license 
covering  a  transmission  line  in  Nevada. 
.Sierra  and  Plumas  Counties.  Calif.  If 
is  planned  to  construct  a  three-phase 
line.  41  miles  long,  to  operate  at  60,000 
volts  and  connect  an  existing  line  of 
the  applicant  with  Loyalton. 

The  Cloverdale  Mines  Company  of 
Hillside.  Colo.,  has  applied  for  a  license 
covering  a  small  diversion  dam  in  Lake 
Creek,  in  Custer  ('ounty. 

The  .Sierra  Pacific  Power  Comp.any 
of  Reno,  Nev.,  has  applied  for  a  license 
covering  a  transmission  line  to  connect 
an  existing  line  of  the  applicant  with 
Camp  Richardson,  on  the  south  shore  of 
Lake  Tahoe.  The  line  will  be  17  mile* 
long. 

The  Idaho  Power  Com|)any  has  ap¬ 
plied  for  a  license  covering  a  con¬ 
structed  transmission  line  from  the  ap¬ 
plicant’s  Caldwell-Nyssa-Ontario  line  to 
the  town  of  Vale.  Ore.,  a  distance  of  14 
miles. 

M.  J.  Plasse  of  Jackson.  Calif.,  ha"- 
applied  for  a  license  covering  two  small 
diversion  dams  in  an  unnamed  tributary 
of  Silver  Lake  in  Amador  County,  (alif. 
The  power  will  light  an  amusement 
park. 

The  .Mountain  .States  Power  Com¬ 
pany  of  .Albany.  Ore.,  has  applied  for  a 
license  covering  a  constructed  trans¬ 
mission  line  40  miles  long,  extending 
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from  the  Boysen  dam  in  Wind  River 
Canyon  to  Shoshone  and  Riverton, 
Wyo. 

The  California-Oregon  Power  Com¬ 
pany  has  applied  for  a  license  covering 
a  constructed  transmission  line  36  miles 
long  extending  from  Montague  to  Etna, 
Calif. 

Briefer  News 

(Jk _ _ ^ 

EvANsviLi.K  Company's  Big  Sign. — 
What  is  said  to  be  the  largest  electric 
sign  in  Indiana  is  being  erected  on  the 
new  plant  of  the  Southern  Indiana  Gas 
&  Electric  Company  at  Evansville,  Ind. 
It  will  bear  only  the  inscription  “S.  I.  G. 
and  E.  Company,”  in  letters  14  ft.  high, 
inclosed  in  a  double  border.  Nearly  a 
thousand  25-watt  lamps  will  be  used. 


SiiRKVEPORT,  La.,  to  Enjoy  Large 
REurcTioN  i.\  Rates. — An  agreement 
between  the  Southwestern  Gas  &  Elec¬ 
tric  Company  and  the  city  of  Shreve¬ 
port,  La.,  for  reductions  in  electric  serv¬ 
ice  rates  totaling  at  least  $140,000 
annually  has  been  reached  and  is  ex¬ 
pected  to  gain  approval  from  the  Public 
Service  Commission. 


Los  Angeles  Gas  &  Electric  Be¬ 
gins  Work  on  Pasadena  Office. — 
Work  has  started  on  the  construction  of 
the  new  district  office  building  of  the 
Los  Angeles  Gas  &  Electric  Corporation 
to  be  built  on  the  civic  center  of  Pasa¬ 
dena  opposite  the  city  hall.  I'he  build¬ 
ing,  which  will  cost  approximately 
$200,000,  is  expected  to  be  ready  late 
in  the  year. 


Appalachian  Company  Installs 
Electric  Heat  in  One  of  Its  Office 
Bcildings. — An  electric  heating  sys¬ 
tem  has  been  installed  by  the  .AppaJa- 
chian  Electric  Power  Company  in  its 
new  office  building  at  Pulaski.  Va..  an 
architecturally  attractive  two-story 
light-texture  brick  and  glass  building, 
just  formally  opened  to  the  public.  'I'hc 
beating  system  will  serve  the  purpose 
of  experimentation  in  .such  installation^. 


Ma.\it(»ra  Electrical  As.soc  iatiov 
Reviews  Year  of  Success. — Organiza¬ 
tion  of  the  ‘‘red  .seal”  plan,  a  large 
increase  in  membership  and  excellent 
financial  condition  were  given  in  the 
thirteenth  annual  report  of  the  Mani¬ 
toba  Electrical  Association,  presented 
by  the  retiring  president,  Fred  J. 
.Malby,  at  the  annual  meeting  held  May 
3  at  Winnipeg,  as  rea.sons  for  gratifi¬ 
cation.  Maurice  C.  Gilman  wa^  elected 
p'esident  for  the  coming  term  ami 
L.  C.  Banks  secretary. 


More  Boulder  Dam  Bills. — Rep- 
ro'.entative  Taylor  of  Colorado  has  in¬ 
troduced  a  bill  .specifying  confirmation 
of  the  allocation  of  7,500,000  acre-feet 
"t  water  annually  to  the  four  states  in 
the  upper  basin  of  the  Colorado  River 
;'nd  8.500.000  acre-feet  to  the  lower 


basin  states.  Mr.  Taylor  says  that  his 
bill  is  a  necessary  supplement  to  the 
Boulder  Dam  act,  as  finally  and  defi¬ 
nitely  affirming  the  allocation  as  be¬ 
tween  the  two  basins  by  act  of  Congress. 
He  has  introduced  also  a  companion 
bill  giving  the  sanction  of  Congress  to 
the  negotiation  by  the  four  upper  basin 
states  of  a  compact  allocating  among 
themselves  the  7,500,000  acre-feet  which 
has  been  accorded  the  upper  basin. 


Radio  Listeners  Hear  Artificial 
'ITiunder. — Crashes  of  artificial  thun¬ 
der,  produced  by  the  new  5.(MX).0(K)-volt 
lightning  generator  in  the  high-voltage 
laboratory  of  the  General  Electric  Com¬ 
pany  at  Pittsfield,  Mass.,  were  heard  by 
radio  listeners  recently  during  a  talk 


by  h'.  W.  Peek,  Jr.,  consulting  engineer 
of  the  General  Electric  Company,  from 
station  WG\'.  The  photograph  shows 
one  of  the  high-voltage  sparks  jumping 
a  needle  gap  in  the  laboratory.  In  tbe 
inset  are  the  anmnincer  (.left)  and 
Mr.  Peek. 


Michigan  Pubi.k  .Service  Com¬ 
pany's  Construction  Pro(;ram. — 
new  construction  program  involving  an 
ultimate  expenditure  of  approximately 
$100,000  has  been  started  in  Leelanau 
County,  Mich.,  by  the  Michigan  Public 
.Service  Company,  according  to  an¬ 
nouncement  by  Vice-President  W.  A. 
Wadsworth.  'I'he  main  item  will  be  a 
new  power  line  from  Sutton’s  Bay  to 
Xorthport  and  Northport  Point.  This 
is  expected  to  be  completed  about 
June  1.  An  automatic  substation  is  to 
he  built  at  Northport. 


Southern  California  E  d  i  s  o  n 
Pushes  New  Unit  for  Long  Beach. 
— Shipments  of  electrical  equipment  for 
the  coming  l(K).(Xl()-kw.  addition  to  the 
Southern  California  Edi.son  Companv’s 
steam  generating  plant  at  Long  Beach 
will  begin  early  next  month.  When 


the  new  unit,  which  will  duplicate  the 
one  placed  in  operation  last  year,  goes 
into  service  early  in  1630  it  will  bring 
the  present  system  capacity  of  steam  and 
hydro  to  well  over  a  million  horse¬ 
power.  Ultimate  plans  embrace  a 
series  of  eight  units  of  like  capacity, 
at  a  cost  of  $100,000,000,  providing  a 
total  rating  of  800,000  kw. 


N.E.M.A.  Backs  National  Food 
Preservation  Council. — At  the  first 
meeting  of  the  executive  committee  of 
the  new  Refrigeration  Division  of  the 
Naticmal  Electrical  Manufacturers’  As¬ 
sociation,  held  in  Cleveland  on  May  7, 
it  was  announced  that  $170,000  has 
been  pledged  by  manufacturers  of  do¬ 
mestic  electric  refrigerators  for  partici¬ 
pation  in  the  program  of  the  National 
Fo<xl  Preservation  Council.  The  esti¬ 
mated  minimum  total  for  this  fund  is 
$2(K).{X)0.  riie  co-operation-  of  finance 
companies,  including  tiie  Morris  Plan, 
is  e.xpected  in  connection  with  local 
newspaper  advertising. 


Mis.souri  Municipal  Utility  Offi¬ 
cials  Optimistic. — That  Missouri’s 
municipally  operated  light  and  power 
plants  and  other  municipal  public  util¬ 
ities  are  being  operated  profitably  was 
the  general  o|)inion  expres.sed  by  speak¬ 
ers  before  tbe  Missouri  Association  of 
Municipal  Utilities  at  Fulton,  Mo.,  on 
May  7  and  8.  President  hMgar  C.  M. 
Burkhardt  of  Macon  and  other  speakers 
declared  that  public  opinion  in  munici¬ 
palities  with  jmblicly  owned  utilities 
is  decidedly  against  their  sale  to  private 
corporations  liecause  they  are  paying 
dividends.  Ii(|uidating  public  debts  and 
retiring  bonds  from  earnings. 


Tennessee  Commission  Protests 
.Xgain.st  I'Aibar(;o  on  River  Develop- 
.MENT. — Protests  against  the  continued 
removal  of  tbe  I’pper  'rennessee  River 
from  development  have  been  lodged 
with  ineinliers  of  Congress  and  with 
various  federal  agencies  by  the  'Fennes- 
see  Railroad  and  Utilities  Commission. 
Its  inemliers  express  particular  dis¬ 
approval  of  tbe  plan  for  the  disposition 
of  Muscle  .Shoals  set  forth  in  the  re¬ 
vised  Madden  bill.  'Fbe  commission  be¬ 
lieves  that,  with  minor  exceptions, 
Fennessee’s  interests  would  be  best 
safeguarded  were  there  no  interference 
on  the  part  of  Congress  with  the  opera¬ 
tion  of  the  water-power  act  as  it  per¬ 
tains  to  the  development  of  the  Upper 
Fennessee. 


.More  Rate  Investigation  for  Ala¬ 
bama  Power  Company. — A  general 
investigation  into  all  of  the  rates  of 
the  .Alabama  Power  Company  and  a 
further  inve.stigation  into  the  .Mitchell 
Dam  properties  of  the  company  have 
been  ordered  by  the  Alabama  Public 
.Service  Commission.  This  order  sup¬ 
plements  a  former  one  authorizing  an 
inve.stigation  into  the  commercial  rates 
of  the  power  company  and  will  probably 
involve  street-lighting  rates  and  rates 
for  retail  power  users.  Hearing  is  set 
for  June  11.  'Fbe  commission  says, 
however,  that,  inasmuch  as  it  recently 
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revised  the  rates  for  residential  service 
alter  several  months  of  investip[ation. 
it  is  not  contemplated  that  any  further 
snhstantial  revision  of  these  rates  will 
he  found  necessary  now. 


.\i:w  Oklkans’  Mili.io.n  -  I)f»i,i..\K 
l.MiiiTiNM;  Progkam. — Plans  tor  im¬ 
proved  lijjhting'  in  N*ew  Orleans  have 
reached  the  staj^e  where  \V.  T.  Hall, 
commissioner  of  public  utilities,  has  put 
a  million-dollar  profjram  l)efore  the 
city’s  Commission  Conncil.  It  covers 
both  business  and  residential  sections. 
Canal  .Street  merchants  will  pay  only 
$20,(KM)  instead  of  the  $1(KI.(MM)  ori^ji- 
nally  expected,  the  cost  of  standard> 
being-  borne  by  the  contractor  according 
to  the  ordinance.  .\  special  type  of 
anti(|ne  standard  in  keeping  with  its 
atmosphere  will  be  used  in  the  historic 
\’ieux  Carre.  The  fonr-block  approach 
along  .N’orth  Kampart  .Street  to  Xew 
t)rlcans’  new  mnnicipal  aiulilorintn  will 
have  the  same  type  of  standareP  as 
Canal  .Street,  with  slightly  less  ilhmii- 
nation. 


.Aim’Kai.s  for  Radio  ICxcinkkrs’  Co- 
oi’KRATio.x, — Declaring  that  "man-made 
interference  is  growing  in  its  relative 
importance  as  an  obstacle  to  the  service 
value  of  broadcast  reception.”  Kdgar 
11.  h'elix.  radio  consultant  of  the 
.\ational  b'lectrical  Mannfactnrers’  As¬ 
sociation.  in  an  address  before  the  re¬ 
cent  national  convention  of  the  Institute 
of  Radio  Engineers  at  Washington, 
urged  co-operation  with  the  electrical 
inannfactnring  industry  in  eliminating 
electrical  interference.  “Xo  jirogress 
whatever  has  been  made  in  fixing  the 
responsibility  for  radio  silence  upon 
tbe  makers  of  interference-creating 
eiinipment,”  Mr.  Felix  said.  "  I'lie  radio 
engineer  must  exert  his  influence  in 
electrical  standardization.  Instead  of 
viewing  the  electrical  indnstry  as  com¬ 
petitive  or  dissociated,  he  most  work 
hand  in  hand  with  the  aiipliance.  jiower 
and  traction  engineers.” 


Moi)i-:s-io  Irrk.ahox  Disirk  i  .'skkk- 
I.XG  FOR  l*P\KR(;v. —  Refusal  of  tbe  two 
major  power  companies  serving  the 
.'^an  loa(|nin  X'alley  to  furnish  the  Mo- 
ilesto  Irrigation  District  with  >tandby 
service  is  to  be  met  by  the  district  with 
:in  ajipeal  to  the  California  Railroad 
Commission  to  compel'either  the  Pacific 
Cas  &•  Electric  Company  or  the  San 
Joa(|uin  Eight  &  Power  Corporation  to 
furnish  the  reipiired  service.  In  the 
meantime  the  district  has  advertised 
for  bids  to  be  opened  May  27  for  tbe  in¬ 
stallation  of  the  first  unit  of  a  generat¬ 
ing  plant.  This  unit  will  represent 
about  one-tifth  of  the  ultimate  develop¬ 
ment  of  7..'i(K)  hp.  Reports  from  Modesto 
state  that  the  district  will  need  the  addi¬ 
tional  power  next  fall,  when  the  irriga¬ 
tion  .season  is  over  and  the  winter  short¬ 
age  of  water  develops.  I'lie  district 
obtains  its  power  of  approximately  15.- 
(HK)  kw.  from  the  Don  Pedro  Dam.  on 
the  Tuolumne  River.  It  receives  the 
w.ater  that  has  gone  through  the  Hetch 
Hetchy  plant  of  .San  Francisco  at  .\I<k'- 
casin  Creek  and  has  made  efforts  to 
obtain  standby  power  from  that  plant. 
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Xew  York  Edison  Attacked  ox 
Matter  of  .\.C.  qr  D.C. — Charges  that 
the  .Xew  ^’ork  Edison  Company  is  at¬ 
tempt  ing  to  force  const rnci ion  compa¬ 
nies  to  Use  alternating  instead  of  direct 
current,  involving  the  discarding  of 
hoisting  erjnipment  valued  at  hundreds 
of  thousands  of  dollars,  and  that  other 
bnilfling  trades  are  similarly  affected, 
are  probably  to  be  made  tbe  basis  of 
an  appeal  to  the  Public  Service  Com¬ 
mission  by  the  .Structural  .Steel  Board 
of  'I'rade  in  Xew  ^’ork  City,  of 
w  hich  Charles  E.  l-'idlitz  is  attorney  and 
cliairman.  I'he  steel  men  assert  that  the 
.Xew  ^’ork  company  has  reversed  its 
attitude  and  that,  whereas  formerly  it 
persistently  urged  users  of  power  in  the 
city  to  buy  direct-current  mr>tors.  on  the 
ground  that  they  were  more  efficient . 
more  easily  controlled  and  better  in 


Coming  Meetings 

[A  complete  directory  of  electric?! 
a.ssociations.  with  their  secretaries,  !.<» 
published  in  the  first  issue  of  ever> 
^oIume.  For  latest  list  see  issue  for 
•lanuary  h,  page  80.] 

National  Electrical  .Manufacturers' 
Association  —  The  Homestead,  Hot 
.'Spring.s,  Va.,  May  20-2.'>.  S.  Clark- 
•son,  420  I.,exington  Ave.,  New  York. 
Nebraska  Section,  N.E.I^.A.  —  Scotts- 
hluff.  Neb.,  May  24.  Thorne 
IJrowne,  1527  Sharp  Hldg.,  Lincoln. 
.American  Electrochemical  .Society — 
Toronto,  .May  27-20.  <!.  Fink. 

Columbia  University,  New  York. 
National  Electrical  Wholesalers’  Asso¬ 
ciation — The  Homestead.  Hot  Springs, 
Va.,  May  27-31  ;  I’acitic  Oivi.sion. 
Del  .Monte.  Calif.,  .Tune  13-1.5.  E. 
Donald  Tolies,  Di5  Broadway,  New 
York. 

.National  Electric  Light  .\.ssociation — 
Atlantic  Cit.v,  N.  .1.,  .Tune  3-7.  A.  .T. 
Marshall.  420  Lexington  .tve..  New 
York. 

.\i-tistic  T.ighting  Flttuipment  .Vs.socia- 
tion — Hotel  Chelsea,  Atlantic  City, 
.Tune  5-7.  G.  P.  Rogers,  120  Lex¬ 
ington  Ave.,  New  York. 

North  Central  Electric  .Associatirui — 
Breezy  Point,  Pe(|uol,  .Minn.,  .lune 
10-1  s.  .1.  W.  La|)ham.  So;;  Plymouth 
Bldg.,  Alitmeapoli.s. 

.Association  of  Iron  atid  Steel  Fllectri- 
cal  Engineers  -I’ittsburgh,  .Itine  17- 
21.  .1.  K.  Kelly,  1007  Empire  Bldg., 

Pittsburgh. 

Canadian  Electrical  .Assi>ciiition  -  - 
.\lgonquin  Hotel,  St.  .Andrew’s  bv 
the  Sea,  .N.  R..  .Tune  10-21.  H.  .AI. 
Lyster.  712  INiwer  TTIdg.,  ,Montre:iI. 
Pacific  Coitst  Electrical  .Association- 
Del  .Monte.  Calif..  .Ttine  10-22.  S.  H 
Taylor,  4  47  Sutter  .St,.  San  Fran¬ 
cisco. 

iOociety  for  the  T’romotion  of  Engineer¬ 
ing  Education — Ohio  State  Univer¬ 
sity,  Cohimbus,  .Tune  10-22.  !•'.  T* 

Bishop,  University  of  Pittsburgh. 
I’ittsburgh. 

Wisconsin  I’tilities  .Association  —  Ac¬ 
counting  S«‘ction,  Sheboygan,  .lune 
20-21  ;  Electric  Section.  Wausau. 
.Ittly  18-10.  .1.  .\.  Cadhy,  132  Broad¬ 

way,  .Milwaukee. 

.American  Institute  of  FTlectrical  Engi¬ 
neers — Swampscott,  Mass..  .Tune  24- 
28.  F".  L.  Hut<-hinson,  33  AVest  30th 

.New  Yolk. 

.American  Society  for  Testing  .Materials 
— Chalfonte-Haddon  Hall,  .Atlantic 
City.  .Mine  24-28.  C.  L.  AA’arwick, 
1315  Spruce  St..  Philadelphia. 
.Northwest  Fllectric  Taght  and  Power 
.Association  Seattle,  .Tune  2(>-20.  B. 
.‘<now,  1206  Spalding  Bldg..  Portland, 
Ore. 

Michigan  Section,  .N.FT.L..\. — .Mackinac 
Island,  .luly  1-3.  Herbert  Silvester. 
FTdison  Bldg.,  .Ann  .Arbor,  Mich. 
■American  Society  of  Mechanical  Engi¬ 
neers — Salt  laike  City,  .Tuly  1-4. 
<’.  W.  Rice,  20  AVest  30th  St.,  New 
A’ork. 


every  way  for  all  types  of  work,  it  now 
contends  that  it  has  not  sufl'icieiU  direct- 
current  supply  to  take  care  of  the  load 
ref|nirenient.s. 


CAMi'itEi.i.  River,  B.  C.,  .Attract.s 
.Another  Bidder.  —  d'he  Strathcona 
Power  &  Pulp  Company,  incorporated 
at  X  ictoria.  British  Columbia,  has  been 
added  to  the  companies  that  have  tiled 
water  rights  on  the  Campbell  River 
P'alls,  A’ancouver  Island.  (.Sec  J'.lec- 
TRK  Ai.  WoRi.D  for  February  23,  page 
413.)  Both  public  utility  development 
and  pulp  and  paper  manufacture  arc 
concerned.  Rights  will  be  awanled  in 
May,  it  is  announced. 


Green  .Mountain  .Sy.stem  Exi’ands 
IN  X'krmo.nt. — Improvements  aggre¬ 
gating  $50<).()(M)  in  cost  are  scheduled 
for  early  construction  on  the  .system  of 
the  (ireen  .Mmintain  Power  Corpora¬ 
tion.  Burlington.  Vt.  .A  steel-tower 
line  about  27  miles  long  with  alnminuni 
conductors  will  be  built  between  the 
I’issex  hydro-electric  station  east  of 
Burlington  and  the  .Middlesex  plant 
near  Montpelier,  the  line  being  insulated 
for  66-kv.  ultimate  operation.  Initial 
operation  will  be  at  .f3  kv.  .A  22-kv. 
extension  of  the  present  A^ergennes  line 
will  be  made  to  facilitate  feeding  energy 
into  Burlington  for  lighting  and  power 
service.  .At  the  Gorge  steam  plant  near 
Burlington  oil-burning  e<|nipment  will 
be  installed,  with  superheaters  for  the 
boiler  units.  .A  tie  line  will  shortly  be 
built  between  the  Mackville  plant  of 
tbe  company  and  the  .Morrisvillc  mn¬ 
nicipal  plant  to  enable  the  purchase  of 
surplus  hydro-electric  energy  from  the 
latter.  Oil  burners  are  now  being  in¬ 
stalled  at  .Mackville  and  switching  and 
substation  improvements  are  on  the 
construction  docket. 


Insi'li,  Co  MPA  .NY  b'lr.HTS  Commis¬ 
sion  Over  Marti n.svii.i.f.  (Ind.  )  \'.m,- 
UATiON. — .A  temporary  injnnction  re¬ 
straining  the  Indiana  Public  .Service 
Commission  from  enforcing  an  order 
affecting  the  rates  of  the  Wabash  Val¬ 
ley  Electric  Comiianv  at  Martinsville 
has  been  issued  by  the  federal  court  at 
Indianapolis.  I'he  commission  recently 
laid  down  the  rule  that  only  Uical  prop¬ 
erty  of  direct  usefulness  in  serving  elec¬ 
trical  consumers  could  be  capitalized  in 
the  rate  base.  .A  value  of  $87,000  set 
by  the  commission  on  the  Martinsville 
property  of  the  company,  an  Insull  util¬ 
ity,  is  $0,()()|)  less  than  the  book  cost  of 
the  property,  the  company  alleges  in 
charging  confiscation.  The  company, 
which  regards  this  as  a  test  case,  sought 
a  A’aluation  on  all  the  property  of  the 
Wabash  Valley  company  serving  nu¬ 
merous  other  communities  and  asked 
that  a  proportion  of  the  value  on  all 
jiroperty  be  allotted  to  Martinsville  on 
a  basis  of  customers  and  kilowatt-hours 
of  consumption  in  that  city.  It  also 
asked  that  proportionate  costs  of  power 
transmission  lines  connecting  the  Wa¬ 
bash  V’alley  company  with  other  com 
panies  of  the  Insnll  system  lie  allotted 
against  the  .Martinsville  consumers,  fhe 
commission  declined  to  make  either 
form  of  allotment. 
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Great  Lakes  &  Atlantic  Canal  & 
Power  Com  tan  y  I.osks  On  at  Ot¬ 
tawa. — The  application  of  llie  Great 
Lakes  &  Atlantic  Canal  &  Power  Com¬ 
pany  for  authority  to  build  a  power  and 
transportation  canal  paralleling  the  St. 
Lawrence  system  to  Cornwall  was  voted 
down  in  the  Canadian  House  of  Com¬ 
mons  recently  without  a  sitigle  vote 
in  its  favor,  the  Minister  of  Railways 
and  Canals  opposing  it.  Iti  the  hill  it 
was  set  out  that  if  the  promoter'^  did 
not  .'jpend  $10,000,000  withiti  two  years 
the  authorization  should  he  tmll  and 
void. 


PAKKEKSr.fRoRlVKSVII.LE  (W.  \’a.  ) 
LU-Kv.  l.iNE  Cndkk  Wav. — Rights- 
ol-way  for  a  132-kv.  power  line  from 
the  Riverside  prtwer  platit  of  the 
.Monongahela-West  Petin  Public  .Serv¬ 
ice  Company  at  fMrkershurg.  W.  \'a.. 
through  North  h'nd  and  to  south 
Parkersburg,  atid  for  a  100-mile  line 
frotn  Parkersburg  to  Rivesville  are 
complete,  atid  work  is  being  pushed 
rapidly  on  both  line>.  .Surveys  for 
the  Rivesville  line  were  completed 
some  time  ago  atid  rights-of-way  are 
being  cleared  tiow  preparatory  to  actual 
construction  work  by  .Satiderson  &  Por¬ 
ter  of  New  York.  The  total  cost  is 
estimated  at  $1  ..‘>00,000.  including  a  new 
substation  on  the  Northwestern  Turn¬ 
pike. 


May  Meeting  of  Eleitkoc  he  mists 
IN  'I'oRONTo. — 'Pile  L'niversity  of  'I'o- 
ronto  will  be  head(|uarters  for  the 
.\mcrican  KlectnKdieniical  .Society  when 
it  meets  in  the  Canadian  city  on  Mav 
J7-29.  “Electromagnetic  Characteris¬ 
tics  of  Electrochemical  Processes”  will 
be  the  subject  of  the  first  session. 
Discussions,  .symposiums  and  addresses 
will  include  as  themes  Canada’s  electro¬ 
chemical  industries,  modern  methods  in 
teaching  electrochemistry,  nitrogen  fix¬ 
ation,  electric  furnaces,  electro-reduc¬ 
tion,  corrosion  and  electrcxleposition. 
Walter  von  Hohenau  of  Brazil  will 
give  an  address,  with  experimental 
demonstration,  on  “Rearrangement  of 
.\tomic  .Structures  Through  Electro¬ 
magnetic  Vibrations.” 


Maryland  Companie.s  L'ight  Over 
Territory. — 'Phe  fight  between  the 
Suburban  I’dectric  Company  and  the 
Consolidated  Gas.  Electric  Light  & 
Power  Company  for  territory  in  south¬ 
ern  Maryland — a  contest  which  has 
aroused  great  local  interest — has  lieen 
reopened,  the  Maryland  Public  Service 
Commission  having  begun  a  new  hear¬ 
ing  on  May  7,  although  it  had  previously 
made  a  decision  in  favor  of  the  Con¬ 
solidated.  promise  that  no  section  of 
southern  Maryland  would  sutifer  by  the 
extension  of  the  lines  of  the  Consoli¬ 
dated  into  Chesapeake  Reach  and  North 
Beach  was  made  at  the  hearing  by 
President  Herbert  A.  Wagner.  .An  early 
decisiun  is  promised  by  the  commission, 
"hich  is  also  on  May  27  to  take  up  the 
question  of  reductions  in  the  electric 
arid  gas  rates  of  the  Consolidated,  a  cut 
totaling  $500,000  a  year  being  predicted. 


Recent  Court 

Decisions 

<yfk _ 

CovniTTOvs  rinvETRxivr,  Recovery  bv 
Ei-ectric  Company  from  Te.i.e.phone 
Company  W’uere;  REsmNSiBii.iTY  eor  .Ac- 
ctnE.NT  Is  .SuARE.n. — .A  shopkeeper  was 
killed  when  he  touched  an  appliance  in  his 
■Store  supplied  with  power  by  the  Derry 
Electric  Company.  The  latter  sued  the 
New  England  Telephone  &  Telegraph 
Company  to  recover  the  sum  paid  in  dam¬ 
ages  on  the  ground  that  the  telephone 
company  had  negligently  pulled  wires  orig¬ 
inally  safe  into  a  dangerous  position.  The 
Circuit  Court  of  Appeals  in  New  Hamp¬ 
shire  held  that  such  a  suit  could  be  granted 
only  if  the  electric  company  itself  was 
guiltless  of  any  negligence  except  that  of 
failing  to  discover  promptly  the  alteration 
in  the  wiring.  .Sustaining  a  finding  for  the 
defendant,  the  court  said  that  the  jury’s 
duty,  clearly  explained,  was  to  decide 
whether  between  the  two  compatiies  the 
telephone  company  was  solely  to  blame, 
and  the  evifience  of  active  negligence  by 
the  telephone  company  was  so  slight  and 
unsatisfactory  that  it  scarcely  made  a  case 
of  enough  weight  to  he  submitted  to  the 
jury.  f.M  I'ederal  [id]  51. 


Right  of  Mt'NrciPAi.  T’i.ant  to  Kxtetnu 
Service  Beyond  Corpor.ate  Limits. — 
Granting  to  the  New  York  Central  F^lec- 
tric  Corporation  an  injunction  restraining 
the  Village  of  Castile  from  extending  its 
transmission  lines  outside  the  corporate 
limits  and  into  territory  claimed  by  the 
company,  the  New  A’ork  Supreme  Court 
said :  "The  defendant’s  right  to  extend  be¬ 
yond  the  village  of  Castile  exists  by  virtue 
of  the  village  law.  The  right  to  make 
such  extension,  however,  must  be  with  the 
consent  and  approval  of  the  Public  Service 
Commission,  if  there  is  another  company 
furnishing  light  within  the  territory  into 
which  stich  system  is  proposed  to  be  ex¬ 
tended.  There  is  no  dispute  but  that  the 
plaintiflF  is  furnishing  light  to  inhabitants  in 
the  town  of  Castile :  that  it  is  extending 
its  lines  so  as  to  furnish  light  and  power 
to  inhabitants  not  heretofore  accessible. 
There  is  no  claim  that  the  defendant  has 
obtained  the  consent  of  the  Public  Service 
Commission  to  extend  its  lines.  There  is 
no  claim  that  it  has  received  the  consent 
of  the  town  authorities  to  erect  poles  and 
string  wires  in  and  along  the  streets  and 
highways  of  the  towm” 


Owner  oe  Utility  Nirr  BorNu  by  Con¬ 
tract  Made  by  PREViors  Owner. — .A  de¬ 
cision  handed  down  by  the  Ohio  Supreme 
Court  supports  two  lower  courts  in  finding 
that  new  owners  of  a  power  company  are 
not  bound  by  contracts  made  before  they 
gained  possession  of  the  utility.  These  de¬ 
cisions  were  given  in  two  suits  filed  by 
the  Ohio  Public  Service  Company.  One 
was  against  the  General  T.ight  &  Power 
C'ompany  and  the  other  against  Everett  \\L 
Sweezy.  president  of  the  Suburban  Light 
&•  Power  Company,  holding  company  of  the 
General  Light  &  Power  Company.  Roth 
were  to  recpiire  the  General  T.ight  &  Power 
to  operate  according  to  an  agreement 
signed  with  the  Ohio  Public  Service  Com¬ 
pany.  When  the  General  Light  &  Power 
was  formed  lines  were  con.structed  and  a 
contract  entere<l  into  ff>r  the  purchase  of 

*The  left-haiul  iuinil>er.«  refer  tf>  the 
volume  aiul  the  ripht-hand  mimhers  to  the 
l)ape  of  the  National  Rei-vorter  System. 


electricity  from  the  Ohio  Public  Service 
Company.  This  contract,  in  addition,  set 
down  certain  boundaries  outside  of  which 
the  company  was  not  iK’ruiitted  to  construct 
new  lines.  .About  two  years  ago  Mr. 
Sweezy  purchased  the  .Suburban  Light  & 
Power  and  its  associated  companies.  .An 
extension  program  was  launched  by  the 
f'leneral  Light  &  Power  Company  beyond 
the  limits  provided  in  the  contract,  and 
the  Ohio  Public  Service  sued,  claiming  that 
the  company  intendeil  to  violate  its  con¬ 
tract  in  the  erection  of  new  lines  and 
planned  to  connect  with  the  Stark  Electric 
Railroad  Company,  then  owned  by  Mr. 
.Sweezy. 

Commission 

Rulings 

When  Conuem.natio.n  Pr(X'e.ej)ings 
.Are,  l)is(ONTiNfE:D  Cities  Beginning 
Them  Mtst  Reimburse  Utilities. — 
Cities  and  towns  which  begin  proceedings 
to  condemn  utility  properties  and  then  fail 
to  carry  the  proceedings  to  a  conclusion 
arc  bound  to  pay  the  expen.ses  incurred  by 
the  utility  in  opposing  the  proceedings. 
This  is  tbe  effect  of  a  decision  rendered 
by  the  California  Railroad  Commission. 
In  1922‘the  city  of  Stockton  brought  pro¬ 
ceedings  against  the  Pacific  Gas  &  Electric 
Company  to  condemn  the  waterworks  in 
Stockton,  then  owned  and  operated  by  tbe 
company.  Tbe  commission  fixed  the  value 
of  the  property,  hut  the  proponents  of 
municipal  ownership  were  unable  to  get 
the  voters  to  approve  their  plan  to  buy 
out  the  company.  The  city  paid  its  own 
expenses  for  engineering  and  legal  ex¬ 
perts.  Then  the  company  made  tbe  claim 
that,  under  the  public  utilities  act,  it  was 
entitled  to  be  reimbursed  for  all  money  it 
had  expended  for  the  services  of  attorneys, 
engineers  and  other  experts  in  defending 
the  case.  The  commission  found  in  its 
favor. 


\'ermont  Commission  Denies  Plea  of 
Outside  Corporation  for  Permission 
TO  Do  Business  Within  State. — Unless 
it  can  be  fairly  shown  that  marked  benefits 
will  result  to  the  public  from  a  transfer 
of  all  as.sets  of  a  domestic  utility  to  a 
foreign  one,  the  public  good  will  best  be 
promoted  by  keeping  local  corporations 
domestic,  in  view  of  the  limited  jurisdiction 
of  the  commission  over  the  securities  of 
foreign  companies.  This  decree  was  made 
by  the  V’ermont  Public  Service  Commis¬ 
sion  in  denying  to  the  Public  Utilities  Ver¬ 
mont  Corporation  a  certificate  to  permit 
it  to  do  business  within  the  state  and  to 
the  Clyde  River  Power  Company  per¬ 
mission  to  sell  its  properties  to  the  organ¬ 
ization  first  named.  The  Public  Utilities 
Wrmont  Corporation  had  failed  to  keep 
its  accounts  in  conformity  with  a  statute 
requiring  that  each  item  of  property 
should  be  carried  in  the  fixed  capital  ac¬ 
counts  at  no  more  and  no  less  than  its 
actual  cost,  and  the  commission  declared : 
"We  have  thrice  agreed  with  tbe  Fpshay 
company’s  contention  that  operating  utility 
companies  in  this  state  should  be  domestic 
corporations,  and  we  find  no  reason  on 
the  record  of  this  ca.se  for  departing  from 
this  principle,  f^n  the  contrary,  the  loose 
and  irregular  accounting  methfxls  of  the 
Public  Utilities  \'ermont  Corporation,  re¬ 
vealed  in  this  case,  argue  strongly  against, 
the  state  relinquishing  any  degree  of  con¬ 
trol  over  this  corporation.” 
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News  About  Men  of  the  Industry 


_ 

Tutwiler  New  President 
of  Southeastern  Division 

'I'homas  H.  Tut¬ 
wiler,  president  of 
the  Memphis 
Power  &  Light 
C  o  m  p  a  n  y.  was 
elected  president  of 
the  Southeastern 
Geographic  Di¬ 
vision  of  the  Na¬ 
tional  PM  e  c  t  r  i  c 
Idght  Association 
at  the  convention 
held  recently  in  Asheville,  N.  C.  Mr. 
7'utwiler’s  public  utility  career  has  been 
spent  almost  entirely  in  the  South  with 
the  exception  of  a  short  period  in 
Kansas  City,  Mo.,  when  he  engaged  in 
changing  the  cable  system  of  transpor- 
tatioii  service  to  the  electric  railway 
system.  A  native  of  Virginia,  he  first 
was  occupied  in  the  railroad  industry 
for  several  years  before  he  entered  the 
employ  of  the  Birmingham  Street  Rail¬ 
way  Sy.stem  in  1001.  From  1903  to 
1004  he  was  in  charge  of  rehabilitating 
the  Nashville  Street  Railways  and  the 
year  1905  found  him  occupying  the 
position  of  vice-president  and  general 
manager  of  the  Memphis  Street  Rail¬ 
way  Company.  One  year  later  he  be¬ 
came  president  and  general  manager.  In 
1923  he  was  named,  in  addition,  presi¬ 
dent  of  the  Memphis  Power  &  Light 
Company.  Mr.  Tutwiler  is  actively 
identified  with  the  .Xmerican  I'.lectric 
Railway  Association  and  other  engineer¬ 
ing  societies. 

M.  T.  LotJirop  President  of 
Timken  Roller  Rearing 

At  a  meeting  of  the  hoard  of  directors 
of  the  I  imken  Roller  Hearing  Company 
recently  Marcus  1'.  Lothrop  was  elected 
president  of  the  company,  succeeding 
H.  IL  'rimken,  who  becomes  chairman 
of  the  hoard. 

Mr.  Lothrop  started  with  the  Timken 
Company  in  1911 
as  metallurgist,  and 
for  the  past  eight¬ 
een  years  has  been 
Mitimately  connect¬ 
ed  with  its  affairs, 
leing  closely  asso¬ 
ciated  with  II.  11. 

Timken.  During 
that  time  he  has 
been  engaged  in 
various  capacities, 

.successively,  in 
metallurgy,  research,  in  charge  of  oper¬ 
ations  and.  for  the  last  few  years,  as 
vice-president  and  general  manager  in 
charge  of  all  operating  and  sales. 


Fr.\nk  \V.  Smith,  vice-president 
«nd  general  manager  United  Electric 
Light  &•  Power  Company.  New  York, 


has  been  elected  to  the  presidency  of 
the  Brush  Electric  Illuminating  Com¬ 
pany  and  Lawrence  A.  Coleman, 
vice-president  in  charge  of  commercial 
relations  of  the  New  York  &  Queens 
Electric  Light  &  Pow'er  Company,  be¬ 
came  vice-president  of  this  pioneer 
lighting  company.  The  Brush  Electric 
Illuminating  Company  did  the  first  arc 
lighting  business  in  New  York  City 
during  December,  1880. 

J.  L.  Mange,  president  of  the  Associ¬ 
ated  Gas  &  Electric  Company,  has  been 
elected  a  director  of  the  Rochester  Gas 
&  Electric  Corporation.  The  Associated 
interests  recently  acquired  the  Rochester 
corporation. 

L.  A.  Pettit,  Jr.,  formerly  vice- 
I)resident  of  the  Missouri  Power  & 
Light  Company,  has  been  appointed 
vice-president  in  charge  of  operations 
of  the  United  Power  &  Light  Corpora¬ 
tion,  w'hich  serves  the  principal  cities 
of  central  Kansas. 

L.  R.  Herrinf/ton  Heads 
East  Central  Division 

Lewis  B.  Her¬ 
rington,  who  has 
l)een  prominently 
identified  witli 
Kentucky  utilities 
for  a  number  of 
years,  was  elected 
president  of  the 
East  Central  Geo¬ 
graphic  Division 
of  the  National 
Electric  Light  As¬ 
sociation  at  the  convention  held  last 
week  in  Louisville.  Mr,  Herrington 
w'as  the  natural  choice  to  head  this 
division,  having  a  thorough  knowd- 
edge  of  utility  and  industrial  con¬ 
ditions  in  the  states  included.  A  native 
of  Albany,  Ga.,  and  a  graduate  of  Cen¬ 
tral  University,  Richmond,  Ky.,  and  of 
Mercer  University  Law  School  at  Ma¬ 
con.  Ga..  Mr.  Herrington  entered  the 
public  utility  field  in  P>M)4.  when,  with 
associates,  he  built  the  electric  light  and 
power  plant  at  Richmond.  Later  he  and 
his  friends  operated  an  electric  light  and 
pow'er  system  in  Ohio  and  the  telephone 
utility  at  Orlando,  Fla.,  all  these  com¬ 
panies  later  being  .sold  and  the  Rich¬ 
mond  property  becoming  part  of  the 
Kentucky  Utilities  Company  sy.stem. 

Mr.  Herrington  was  the  originator  of 
the  plan  to  develop  the  hydro-electric 
power  plant  on  the  Dix  River  and  the 
accomplishment  of  this  plan  was  realized 
through  his  strenuous  efforts  to  attract 
to  the  project  men  with  sufficient  re¬ 
sources  to  insure  its  success.  He  has 
been  connected  with  the  Kentucky  Util¬ 
ities  Company  for  fourteen  years.  Mr. 
Herrington  has  .served  two  terms  in  the 
Kentucky  Legislature  and  he  has  an  ex¬ 
tensive  acquaintanceship  throughout  the 
state. 


- - - - - 

C.  N.  Lauer  Recomes 
Vice-President  of  U.G.I. 

Conrad  N.  Lauer  has  been  elected  a 
vice-president  of  the  United  Gas  Im¬ 
provement  Company  and  president  of 
the  Philadelphia  Gas  Works  Company, 
to  succeed  Paul  Thompson,  retired  after 
more  than  thirty 
years  in  U.G.I. 
service.  Mr.  Lauer 
also  has  been  ap¬ 
pointed  a  member 
of  the  Philadelphia 
Gas  Works  Com¬ 
mission,  succeeding 
Mr.  Thompson. 

Mr.  Lauer,  who 
has  been  vice-pres¬ 
ident  of  Day  & 

Zimmermann,  Inc., 
for  several  years,  has  a  country-wifle 
reputation  as  an  industrial  engineer.  A 
native  of  Pennsylvania,  in  1893  he  en¬ 
tered  the  employ  of  the  Link-Belt  Com¬ 
pany,  where  he  advanced  to  the  position 
of  plant  superintendent.  In  1902  he  be¬ 
came  as.sociated  with  Dodge  &  Day,  and 
with  its  successor  companies.  Dodge, 
Day  &  Zimmermann  and  Day  &  Zim¬ 
mermann,  Inc.,  has  served  as  general 
manager,  member  of  firm,  secretary, 
treasurer  and  vice-president. 

During  the  World  War  Mr.  Lauer 
was  in  charge  of  important  con.struction 
work  at  Erie  and  Philadelphia  under 
government  contracts.  He  is  the  author 
of  ‘‘Engineering  in  American  Industry.” 
in  which  he  traces  the  development  of 
some  of  the  more  important  American 
engineering  contributions  to  the  indus¬ 
trial  development  of  the  race.  He  is  a 
director  of  the  Republic  Trust  Com¬ 
pany.  L.  P'.  Grammes  &  Sons  Company. 
Keystone  Telephone  Company,  Wels- 
bach  Company,  Day  &  Zimmermann, 
Inc.,  and  Day  &  Zimmermann  Securi¬ 
ties  Corporation,  and  a  member  of  the 
Council  of  .American  Society  of  Me¬ 
chanical  Engineers. 

Thomas  P.  Crumley,  vice-president 
and  general  manager  of  the  Jerse> 
Central  Power  &•  Light  Company,  lias 
been  elected  president  of  that  organiza¬ 
tion.  Hai.sey  D.  Polhemus,  assistant 
to  Mr.  Crumley,  has  been  named  vice- 
president. 

Walter  H.  Sammis,  formerly  assist¬ 
ant  to  C.  W.  Tippy,  general  manager 
of  the  Consumers  Power  Company, 
Jackson,  .Mich.,  has  assumed  new  duties 
in  the  New  York  office  of  the  .Mlied 
Power  &  Light  Corporation,  where  lie 
is  now  assistant  to  T.  A.  Kenney,  vice- 
president  of  that  corporation.  Mr.  Sam¬ 
mis  has  l)een  assistant  to  Mr.  Tippy 
since  1925.  He  first  joined  the  Con¬ 
sumers  organization  in  1920  and  has 
been  affiliated  with  it  since  that  date 
except  for  one  year  spent  in  the  emplov 
of  Charles  H  Tenney  &  Commnv  of 
Boston. 
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/\.  /'y.  Ritchie  Neu'  Prcsuient 
of  Arkansas  Association 

Kuliert  K.  Ritchie,  who  was  elected 
president  of  the  Arkansas  Utilities  As¬ 
sociation  at  the  annual  convention 
held  in  Hot  Sprinj^s,  Ark.,  is  assistant 
to  Harvey  C.  Conch,  president  of  the 
Arkansas  Power  &  Lijilit  Company,  the 
Louisiana  Power  &  Li}j[ht  Company,  the 
Mississippi  Power  &  Lijjht  Company 
and  the  Louisiana  &  .\rkansas  Railway 
(‘oinpany.  Mr.  Ritchie  has  climbed 
r;ipi«lly  i»y  his  own  efforts  an<l  at  the 
present  time  is  occnpyinji  a  special 
place  in  the  Couch  organizations,  now 
serving  several  hundred  cities  and 
towns  in  the  develo])ing  industrial  an<l 
aericnltnral  territories  of  .Arkansas. 

Louisiana.  .Missis¬ 
sippi  and  east 
'I'exas.  After  en¬ 
gaging  in  railroad 
w<jrk  f  o  r  so  m  e 
y  e  :i  r  s.  he  joined 
the  Couch  forces  in 
IdJ.C  becoming  as¬ 
sistant  to  the  vice 
prescient  and  gen¬ 
eral  manager.  J.  L. 
Longino.  Later  he 
was  made  assistant 
superintendent  of  the  .Arkansas  Power 
&  Light  Company,  a  position  he  filled 
for  several  years.  With  the  further 
extension  of  the  Couch  electric  power 
companies  and  the  entry  of  Mr.  Couch 
and  some  of  his  associates  into  the  rail¬ 
road  field,  bringing  together  the  Lon 
isiana  S:  .Arkansas  and  the  Louisiana 
Ivaihvay  &  .\avigation  companies.  .Mr. 
Ritchie  became  assistant  to  the  presi¬ 
dent  of  all  the  organizations. 


.\i.KN  How,  president  of  the  Detroit 
I'.dison  Company,  sailed  for  Ktirope  last 
week  to  spend  a  slntrt  sojourn  ahro.ad. 

Joii.N  J.  O’Bkikn  has  been  elected 
l»resident  of  the  Philadelphia  Company 
to  succeed  .A.  W.  Robertson  resigned, 
and  P.  R.  Piiii.i.ips  has  been  electe<l  a 
director. 

Wai.tkr  Wiiktstonk.  jjresideJit  of 
the  .Southern  Cities  Utilities  Company, 
sailed  May  0  for  Spain  on  a  business 
trip  in  connection  with  the  .Spanish 
properties  recently  ac(|uired  by  the 
Southern  Cities  Utilities  system. 

Cl.KMENT  J.  .STrDF.B.AKKK,  Jr..  has 
been  elected  president  of  the  United 
Rower  &  Light  Corporation  and 
A.  M.  Pattkn  has  been  elected  execu¬ 
tive  vice-president  of  the  same  com¬ 
pany.  Mr.  Studebaker  is  also  president 
of  the  North  American  Light  &  Power 
Company  and  the  Illinois  Power  & 
Light  Corporation. 

M’ii.i.iam  D.  L.  Starbuck.  since 
P^2.s  actively  engaged  in  patent  law 
work  with  headquarters  in  New  A'ork. 
has  been  appointed  by  President 
1  Io(  •ver  the  member  of  the  Federal 
Radio  Commission  rejtresenting  New 
York  and  New  F.ngland.  Following 
graduation  from  Columbia  l^niversity 
as  .1  mechanical  engineer,  he  practised 


hi.s,  profession  in  .New  York  and  in  the 
.Middle  West  until  the  etifl  of  PM 7. 
.\fter  he  was  discharged  from  militarv 
service  in  Idl^  he  became  a  member 
of  the  engineering  firm  of  .'slarbuck 
&  Clapp  and  subsequently  he  held  exec¬ 
utive  positions  with  several  manufac¬ 
turing  companies. 

JiDi*  W.  Spray,  vice-president  anil 
general  sales  manager  of  the  'rimken 
Roller  Bearing  Company,  was  elected 
a  member  of  the  board  of  directors  at 
the  recent  annual  meeting  f)f  stock- 
hoUIers.  .A.  C.  b'rnst  of  Clevelaml. 
Ohio,  was  also  elected  to  the  directorate. 
Mr.  Spray  has  been  with  the  company 
for  fottrteen  years  in  varitnis  capacities, 
having  been  Detroit  sales  manager  U[» 
to  1^26.  when  he  was  named  general 
sah-s  manager.  In  PUS  he  was  ma*lc 
vice-president  in  charge  of  ^ales. 


Personnel  Clianqes  in  Piufet 
Sound  Onianization 

Occasioned  in  part  by  the  separation 
of  the  power  business  and  the  Tacoma 
street  ami  interurhan  railw  ly  business, 
U>rmerly  operated  together  by  the  Puget 
.Sound  Power  &  Light  Company.  Seat¬ 
tle.  several  changes  in  the  personnel  of 
the  district  organizations  of  the  com¬ 
pany  have  been  necessary.  George 
.Neweli..  formerly  manager  of  the 
northeastern  district,  F-verett.  has  be¬ 
come  manager  of  the  North  Coast 
Lines.  Seattle,  and  R.  T.  .Stelivan. 
formerly  manager  of  the  soutlnvestern 
district,  racoma.  has  been  appointed  to 
represent  the  ImndhoMers  in  their 
reorganized  subsidiary,  the  I'acom.-i 
Railway  &  Power  C'ompany.  .Mr. 
.Newell  i^  -ucceeded  in  F.verett  by 
Frank  Wai.sii.  formerly  superintend¬ 
ent  of  power  in  that  district,  who  is 
himself  .succeeded  in  that  position  by 
F.  R.  Nigh,  who  held  a  similar  position 
in  the  western  district.  Bremerton. 
F.  W.  ('on ROY  becomes  superintendent 
of  light  and  power  at  Bremerton,  suc¬ 
ceeding  Mr.  Nigh.  R.  C.  .SArNOERS. 
formerly  sales  manager  of  the  south¬ 
western  district.  Tacoma,  succeeds  Mr. 
.Sullivan  as  di.strict  manager,  while 
Fred  H.  Kerr  has  been  transferred 
from  sales  manager  at  Bremerton  to 
succeed  Mr.  Saunders. 

Other  new  department  heads  of  the 
south  we.stern  district,  .succeeding  the 
members  of  the  old  organization  who 
have  joined  the  new  transportation 
company,  are:  C.  H.  Hoge.  superin¬ 
tendent  of  light  and  powder;  F.  H. 
.Anderson.  assistant  treasurer,  and 
Howard  W'right.  purchasing  agent. 
Mr.  Hoge  was  formerly  superinten¬ 
dent  of  construction  of  the  central 
district.  .Seattle,  and  is  succeeded  there 
by  B.  R.  .Shutt.  Mr.  .\nderson  w^as 
hirmerly  assistant  treasurer  of  the 
Nouthern  district.  Chehalis.  and  is  suc¬ 
ceeded  there  by  W.  J.  Ptiuge.  For¬ 
mer  members  of  the  racoma  organ¬ 
ization  of  the  Puget  .Sound  Power  & 
Light  Company  who  have  now  joined 
the  Tacoma  Railway  Power  Com¬ 
pany  include  Curtis  L.  Hill,  formerly 


superintendent  of  power,  and  W’.  I'.. 

\\  ihuoi.  w  ho  was  formerly  assistant 
treasurer. 


C.  r.  Sorenson  Heads 
Indiana  Association 

( '.  \’.  .Soren.son, 
who  was  elected 
president  of  the 
Indiana  Flectric 
Light  .\ssociation 
at  the  recent  con¬ 
vention  held  in 
( iary.  as  announced 
in  the  May  11  issue 
of  the  Fi.e(Tricai. 

WoRi.i),  has  been 
connected  with  the 
public  utility  industry  in  the  Middle 
West  since  lhl6.  From  that  year  until 
P>2.1  he  served  as  district  manager  of 
the  Wisconsin  Power  &  Light  C  ompany 
.It  Rice  Lake.  Wis.,  and  in  1024  he  was 
named  vice-president  of  the  .Attica 
Flectric  Company  with  headquarters 
in  .Attica.  Ind.  .After  occupying  that 
position  for  three  years  he  was  ap¬ 
pointed  sales  manager  of  the  subsidiary 
companies  of  the  Central  Indiana 
Power  Company  of  Indianapolis. 

Mr.  Sorenson  brings  to  his  new'  posi¬ 
tion  as  head  of  the  Indiana  Flectric 
Light  .Association  a  broad  background 
of  experience  obtained  in  extensive  com¬ 
mittee  w'ork.  .At  the  present  time  he  is 
a  member  at  large  of  the  rural  service 
committee  •)f  the  N.F.L..A.,  a  member 
of  the  newly  created  joint  sub-committee 
of  the  N.F.L..A.  studying  merchandising 
inethfHls  on  rural  lines,  and  he  is  chair¬ 
man  of  ihe  rural  electric  service  com¬ 
mittee  of  the  Indiana  Electric  Light 
•Association. 


Obituary 

cyfk. 

.M  AR  I  I.N 

;  Mai.o.ney,  industrialist  and 

philanthropist,  died  May  8  in  the 
Bellevue-Stratford  Hotel,  Philadelphia, 
after  an  illness  of  more  than  two  weeks. 
-A  native  of  Ireland.  Mr.  Maloney  came 
to  this  country  at  an  early  age  and 
established  residence  in  Scranton.  Sub¬ 
sequently  he  removed  to  Philadelphia, 
w'here  he  obtained  contracts  for  lighting 
the  .streets  of  that  city.  Jersey  City. 
Pittsburgh  and  ('anulen.  He  came  into 
public  attention  when  he  obtained  the 
concession  for  lighting  the  Centennial 
Grounds  in  Fairmount  Park  in  1876. 
Later  he  organized  the  I’enn  Globe 
Gas  Light  Company  and.  gradually 
acquiring  g.is  companies  in  various 
states,  he  with  his  assiKiates  built  the 
nucleus  for  the  L'nited  Gas  Improve¬ 
ment  Compiiny  of  Philadelphia,  organ¬ 
ized  in  1882.  Air.  Maloney  also  organ¬ 
ized  the  Pennsylvania  Heat.  Light  & 
Power  Corniiany.  out  of  w'hich  grew 
the  Philadelphia  Flectric  Company. 
Mr.  Maloney  gave  liberally  of  his  for¬ 
tune  to  charity  and  he  was  nationally 
known  for  his  large  benefactions. 
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Financial  and  Statistical  News 


Tllh  apparent  utter  disrejjard  of  money  market  conditions  was 
a  peculiar  feature  of  the  week’s  activity  in  the  securities 
markets.  A  heavy  .selling:  movement  occurred  in  the  face  of 
7  per  cent  money  early  this  week,  while  the  market  recovered 
sharply  with  the  call  rate  at  10,  and  was  fairly  buoyant  with  the  rate 
at  15.  This  is  not  so  surprising  when  one  considers  recent  money 
market  conditions  and  the  influence  of  “outside”  funds. 

- After  reacti-nc  to  this  bear  attack,  the  utilities  more  or  less 

led  the  market  up  in  a  buoyant  recovery.  In  many  instances,  such 
as  Electric  Investors  and  North  American,  new  hijjh  levels  were 
established  in  the  movement. 

- Bcying  contim’es  heavy  in  many  of  the  utility  common  stock 

leaders.  Transactions  were  exceptionally  heavy  this  week.  The 
market  is  apparently  cominfj  to  appreciate  the  intrinsic  value  behind 
many  of  these  issues  even  if  they  are  selling  at  from  twenty  to 
twenty-five  times  last  year’s  earning.s.  There  may  he  artificial  values 
in  the  list,  but  they  would  seem  decidedly  exceptional. 


10,000,000  common  and  2,000,000  pref¬ 
erence  shares.  There  are  1,000,000 
authorized  first  preferred  shares,  of 
which  none  have  been  issued.  Of  the 
common  shares  authorized,  $4,000,000 
have  been  reserved  again.st  option  war¬ 
rants  entitling  the  holders  to  acijuire 
such  stock  at  $27.50  a  share,  .so  that  an 
issuable  balance  of  only  334,090  com¬ 
mon  and  243,665  preference  shares 
remains. 

In  the  period  from  January  7  to  April 
23  the  company  earned  $2,163,282,  in¬ 
cluding  $1,010,046  dividends  received, 
and  more  than  $1,000,000  from  profit 
on  securities  sold  and  underwriting 
commission.  Net  income  after  federal 
tax  reserves  and  expenses  was  $1,996,- 
797,  while  a  preference  dividend  of 
$7.54,751  was  paid  on  April  1. 


American  Superpower  to 
Absorb  Affiliated  Company 

The  directors  of  the  American 
Superpower  Corporation  and  of  the 
Utility  Shares  Corporation  voted  May 
8,  at  separate  meetings,  to  merge  the 
latter  company  into  the  former,  subject 
to  the  approval  of  stockholders  of  both 
companies.  'I'he  Utility  .Shares  Corpo¬ 
ration  is  a  Delaware  company  and  over 
93  per  cent  of  its  stock  is  already  owned 
by  the  American  Superpower  Corpo¬ 
ration. 

riie  proposed  merger  agreement  pro¬ 
vides  that  each  holder  of  a  common 
share  of  the  Utility  Shares  Corporation 
will  be  entitled  to  receive  one  share  of 
new  common  stock  of  the  .American 
Superpower  Corporation  as  it  will  exist 
after  the  proposed  split-up  of  the  present 
stock  at  five  shares  for  one.  .A  st(x:k- 
holders’  meeting  to  pass  on  the  merger 
will  be  held  on  June  4,  at  which  time 
the  split-u])  of  the  .American  .Super¬ 
power  stocks  will  also  be  acted  on. 

S  p( )k a ne  S tock h( )  1  d e r p p rt > vc 
Capitalization  Plan 

.StiK'kholders  of  the  Washington 
Water  Power  Company  at  a  special 
meeting  held  in  .Spokane.  April  25.  in 
lieu  of  the  annual  meeting,  approved 
plans  for  substantially  broadening  the 
financial  set-up  of  the  company.  I  hc 
proposals  approved  included  increase 
of  the  common  stock,  of  which  more 
than  W  per  cent  is  held  by  the  ,Ameri(^an 
Power  &•  Light  Company  of  New  ^'ork. 
and  an  exchange  of  ten  shares  of  the 
new  common  for  one  of  the  old.  a  plan 
for  the  exchange  of  new  $6  preferred 
stock  for  the  old  $6. .50  preferred  on 
a  share-for-share  basis  plus  a  cash  al¬ 
lowance  of  .$8.33  |)er  share,  and  the 
issuance  of  a  new  $6  no-par  value  non¬ 
voting  preferred  stock. 

Under  the  ameiifled  articles  of  incor- 
j)oration  the  capitalization  of  the  com- 
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])any  will  be  5,000,000  shares  of  no-par 
common  stock,  50,000  shares  of  $6.50 
jireferred  stock  of  a  par  value  of  $100. 
and  200,000  shares  of  $6  preferred  stock 
with  no  par  value.  .Among  the  changes 
authorized  at  the  meeting  was  that  of 
changing  the  date  for  the  annual  meeting 
from  March  to  the  first  Monday  in  June. 


I'nited  Corporation  Assets 
Total  #300,000,000 

The  li.sting  of  securities  of  the  United 
C'orporation  of  Delaware  on  the  New 
York  .Stock  E.xchange  on  May  8  re¬ 
vealed  the  amount  of  that  company’s 
holdings  in  public  utility  .sy,stems,  its 
earnings  and  other  valuable  and  inter¬ 
esting  data.  The  listings  authorized 
included  5.665.910  common  and  1,756.- 
335  preference  shares.  The  United 
Corporation,  organized  only  four  months 
ago  by  J.  P.  .Morgan  &  Company. 
Drcxel  &  Company  and  Bonbright  & 
Company,  who  jointly  control  it.  now 
has  assets  with  a  book  value  e.xcceding 
$.500.(X)(),()00.  The  company’s  list  of 
holdings,  including  214.056  shares  of 
United  Gas  Improvement  ac(|uired 
since  .April  23.  are  as  follows: 


Holdings 


St<H-k  (.Sharp?) 

MiihHwk-Hii<iaf>ii  Power,  poninion .  350,957 

Mohawk-Hudaon,  2nd  preferred .  62,370 

Mohawk-Hiidaon,  option  warrant? .  124,740 

Public  Service  of  New  .leraey,  common  .  .  ,  959,682 

I'nited  (ta?  Improvement,  capital ?tock. .  739,526 

Allied  Power  A  I.inlit,  common  .  340,000 

Columbia (!aa  &  Klectric,  common.  .  154,000 


The  company’s  application  was  for 
the  listing  of  5.184.284  common  and 
1.435.251  cumulative  preference,  $3 
dividencl  stock,  both  of  no  par  value, 
issued  and  outstanding  on  April  23, 
1926,  and  481.626  common  and  321,084 
preference  shares  reserved  against 
e.xchanges  of  United  Gas  Improvement 
stock  which  have  been  issued  since  that 
date.  .At  present  there  are  5,665,910 
commttn  and  1.7.56,335  preference  shares 
is.sued  out  of  an  authorized  issue  of 


Institutional  Investors  in 
Associated  Gas  &  Electric 

d'he  growing  tendency  of  corpora¬ 
tions  and  institutions  to  invest  in 
equities  of  seasoned  public  utility  com¬ 
panies  is  shown  by  the  accompanying 
figures  made  public  by  Harris  Forbes 
&  Company  in  connection  with  the  hold¬ 


March  30, 

■  1929 

October 

1928 

Corporations . 

164 

35 

Fraternal  and  charitable  or- 

Kanization? . 

129 

49 

Schools  and  colIeRC? . 

II 

6 

Banks  and  trust  companies 
(.3)  trusts,  estates,  etc.,  held 

by  bank? . 

II 

(B)  Investment  for  their 

ow  n  account . 

195 

(C)  Those  who  have  in- 

vested  trustee  funds . 

1 10 

Total . 

316 

70 

Insurance  companies . 

19 

1 1 

Investment  trust . 

65 

21 

704 

122 

ings  of  the  Associated  Gas  &  Electric 
system.  For  the  six-month  period  from 
October  4.  1928.  to  March  30,  1929,  the 
total  number  of  companies  and  institu¬ 
tions  holding  .Associated  Gas  &  Electric 
securities  has  risen  2\  times  from  192 
to  704. 


New  Capital  Issues  Offered 

•Among  the  new  capital  issues  recently 
(tfifered  to  the  investing  public  wa--  a 
nine-million-dollar  offering  of  first  mort¬ 
gage  and  refunding  gold  bonds,  seric"  .A. 
of  the  Gulf  States  Utilities  Company  at 
94  and  accrued  interest  to  yield  5.42  per 
cent.  All  of  the  common  stock  of  the 
Gulf  States  Utilities,  which  provides 
electric  service  to  94  communitie'  i” 
Texas  and  Louisiana,  is  owned  by  die 
Eastern  d'exas  Electric  Company,  a  sub¬ 
sidiary  of  the  Engineers  Public  Service 
Company.  Prtxreeds  will  be  used  to 
finance  the  recent  purchase  of  new  prop¬ 
erties  and  to  reduce  floating  debt  in¬ 
curred  for  extensions. 

One  foreign  issue  apfiearefl  among  the 
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new  offerings.  The  British  Power  & 
Light  Corporation  issued  1,600,000 
shares  at  £1  per  share  in  London. 
Subscriptions  for  these  shares  were  re¬ 
ceived  by  Clark,  Dodge  &  Company  in 
New  York.  Proceeds  from  the  sale  will 
be  used  to  acquire  the  shares  of  the 
subsidiary  companies  and  with  the  addi¬ 
tional  100,000  shares  expected  to  be 
issued  in  1930  will  provide  working 
capital  adequate  for  contemplated  re¬ 
quirements  up  to  1932.  The  British 


Power  &  Light  Corporation  was  incor¬ 
porated  on  May  7.  1929,  for  the  purpose 
of  operating  electrical  generating  and 
distributing  undertakings.  It  will  oper¬ 
ate  in  North  Wales  and  in  Central  and 
South  England. 

Curtis  Lighting,  Inc.,  issued  46,500 
shares  of  common  stock  at  $22  per 
share.  This  company  has  been  engaged 
for  34  years  in  the  development,  engi¬ 
neering,  designing  and  manufacturing  of 
scientific  electric  lighting  equipment. 


Northern  States  Power  Reports 
Development  in  All  Branches 


IN  THE  annual  report  covering  oper¬ 
ations  for  the  year  1928  the  Northern 
.States  Power  Company  of  Minnesota 
published  the  results  of  intensive  com¬ 
mercial  development  and  further  im¬ 
provement  in  operating  efficiency.  Gross 
earnings  increased  5.16  per  cent,  while 
net  earnings  gained  6.66  per  cent.  Gross 
earnings  amounted  to  $31,339,721  in 
1928,  as  compared  with  $29,803,693  in 
1927,  and  net  earnings  totaled  $16,097,- 
380,  against  $15,092,232  during  the  pre¬ 
ceding  year.  To  this  total  gross  of 
$31,339,721  the  electric  department  con¬ 
tributed  $25,915,677.  or  82.69  per  cent, 
and  to  the  total  net  of  $16,097,380  the 
electric  department  contributed  $14,738.- 
065,  or  91.56  per  cent.  The  ratio  of 
operating  expenses  to  gross  earnings 
was  48.64  per  cent  for  1928,  compared 


Connected  Load  of  Northern  States 
Power  Since  1924 


with  49.36  per  cent  for  1927  and  with 
50.04  per  cent  in  1926. 

rite  financial  operations  of  the  com¬ 
pany  are  interes^ting  to  note.  During 
1928  the  company  retired  $2,236,740 
face  value  of  funded  debt,  which  in¬ 
cluded  $1,686,200  face  value  convertible 
6\  per  cent  gold  notes,  due  1933.  con¬ 
verted  into  class  A  common  stock,  in¬ 
creasing  the  amount  of  that  class  of 
stock  outstanding  by  a  like  amount. 
During  the  year  $9,304,900  par  value  6 
per  cent  cumulative  preferred  stock  was 
sold  from  the  treasury  and  the  company 
re:tc(|uired  $291,400  face  value  funded 


debt  and  $5,193,700  par  value  7  per  cent 
preferred  stock.  As  a  result  of  the 
rights  given  to  common-stock  holders 
as  of  January  3,  1928,  the  company  issued 
and  sold  $5.665,3(X)  par  value  class  A 
common  stock  and  125,000  shares  class 
B  common  stock.  In  December,  1928. 
holders  of  the  class  A  common  stock 
were  offered  the  privilege  of  subscribing 
to  additional  class  A  stock  at  $100  a 
share  to  the  extent  of  one-sixth  of  their 
holdings  as  of  January  7,  1929.  At  the 
same  time  holders  of  the  class  B  com¬ 
mon  stock  were  offered  the  right  to 
subscribe  to  additional  class  B  shares 
to  the  same  extent.  Subscription  rights 
on  both  classes  of  stock  expired  Febru¬ 
ary  7,  1929.  For  this  purpose  the  board 
of  directors  authorized  the  issuance  of 
additional  class  A  and  class  B  common 
stocks  to  the  extent  of  one-sixth  of  the 
aggregate  amounts  outstanding  as  of 
January  7.  1929.  As  of  December  31, 
1928,  the  company  had  a  total  of  ap¬ 
proximately  65,(X)0  preferred  share¬ 
holders,  an  increase  of  appro-ximately 
2,000  shareholders  for  the  year.  Most 
of  the  shareholders  are  customers. 

Operating  statistics  reveal  the  true 
story  of  the  Northern  States  Power 
Company’s  growth.  Excluding  the  cus¬ 
tomers  served  indirectly  through  whole¬ 
sale  contracts,  service  was  furnished  to 
a  total  of  450,579  customers  of  all 
classes  at  Deceml^er  31.  1928,  a  gain  of 
13,805  customers,  or  3.16  per  cent,  over 
1927.  Electric  connected  load  increased 
from  918,678  kw.  to  962,312  kw.,  or  4.75 
per  cent  over  1927.  Electric  energy  out¬ 
put  increased  8.27  per  cent  to  a  total  of 
908,760,906  kw.-hr.,  as  compared  with 
839,375,628  kw.-hr.  during  the  year  1927. 
Electricity  was  being  served  to  3,000 
farms  at  the  close  of  1928.  Construction 
expenditures  for  additions  and  improve¬ 
ments  to  properties  during  1928 
amounted  to  $6,788,285.  The  Chippewa 
Falls  hydro-electric  plant,  with  a  capac¬ 
ity  of  21.600  kw..  was  completed  and 
was  in  operation  in  June.  1928.  A  110,- 
(KKl-volt  transmission  line  was  com¬ 
pleted  connecting  this  plant  with  the 
Wissota  plant,  and  with  the  existing 
1 10,000- volt  transmission  sy.stem.  Addi¬ 
tional  electric  generating  capacity  was 
installed  at  Grand  Forks  and  Minot. 
N.  D.,  in  order  to  accommodate  the 
rapidly  growing  business  in  these  dis¬ 
tricts.  In  1928  the  expenditures  on  ex¬ 
tensions  and  improvements  to  the  com¬ 
pany’s  distribution  system  represented  a 


large  portion  of  the  construction  budget. 
The  estimated  capital  requirements 
for  1929  as  shown  by  the  construction 
budget  totals  $7,546.(XK).  The  greater 
part  of  the  expenditure  will  lie  for  ex¬ 
tensions  and  improvements  to  the  dis¬ 
tribution  systems  in  order  to  provide  for 
additional  business. 

In  closing  the  report  John  J.  O’Brien, 
president  of  the  Northern  States  Power 
Company,  said  :  “The  territory  in  which 
your  company  operates  is  showing  signs 
of  increased  prosperity.  The  results  of 
last  year’s  harvesting  of  the  crops  were 
favorable  and  the  outlook  for  agriculture 
is  better  than  it  has  l)een  for  many  years 
past.  This,  of  course,  reacts  favorably 


Electric  Customers  and  Output 
Covering  Ewe-Year  Period 


on  the  business  development  of  the  cities 
and  towns  served  by  your  company. 
The  relations  of  your  company  with 
the  communities  served  are  excellent. 
We  look  forward  to  a  continuance  of 
the  sound  business  conditions  which 
will  reflect  favorably  on  the  earnings 
of  your  company.’’ 

Seaboard  Investment  Group 
Formed  by  Parker  Interests 

To  the  long  list  of  investment  trusts 
has  been  added  the  Seaboard  Utilities 
Shares  Corporation,  a  Mas.sachusetts 
incorporation  formed  by  interests  iden¬ 
tified  with  C.  D.  Parker  &  Company, 
Inc.,  Boston.  This  trust  has  l)een 
formed  to  acquire  securities  of  electric 
power,  gas  and  holding  companies  in 
the  United  States  and  more  especially  in 
the  densely  developed  regions  of  the 
East.  It  expects  to  profit  by  more  than 
the  usual  growth  in  net  earnings  and 
resultant  share  appreciation  in  light  and 
power  utilities  through  the  development 
of  diversified  business,  hydro-electric 
resources  and  interconnection,  espe¬ 
cially  along  the  Atlantic  seaboard.  The 
portfolio  already  lists  common  shares  in 
42  companies.  The  corporation  has  but 
one  class  of  shares.  500.(KK)  common 
having  })een  offered  at  $11  per  share. 
C.  D.  Parker,  Boston,  is  president  and 
Bowen  Fufts,  Bostfm,  vice-president. 
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Corrected  for  Number  of  Workioa  Days.  But  Not  for  Seasonal  Variation 


These  Data  are  compiled  by  ELECTRICAL  WORLD 
and  are  based  on  monthly  consumption  of  electri¬ 
cal  energy  by  3,626  large  manufacturing  plants  in 
.various  industries,  and  scottered  throughout  the 
nation  I  I  I  I  I  I  1 
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Record  Prodiictn  e  Operations 
During;  April 


Anew  record  for  inontlily  rale  ol 
activity  was  liiniir  u])  duriii}^  April 
by  tlic  iiianufacturiiij*  plants  of  the 
country,  accordin^r  to  data  on  electrical 
energy  consumption  received  by  Jvi.Ki;- 
ikU  Ai.  W Oki.I)  front  over  d.tiOO  niann- 
factiirinir  plants  scattered  tbroutibont 
tbe  country.  While  the  averajre  rlaily 
r.ite  of  activity  duriiiir  April  was  sli.itbtly 
under  that  of  February,  yet  when  cor¬ 
rections  are  ni.ide  for  seasonal  varia¬ 
tion  it  is  found  that  tbe  rate  of  April 
opertitions  was  ,V.^  l>er  cent  o\er 
b'chrutiry  ;ind  1.1  per  cent  over  tbe 
previous  hifjh  seasonally  corrected 
liijure  recorded  hast  .'sejiteinber.  In 
other  words,  the  decrease  in  the  rate 
of  monthly  operations  which  is  normally 
to  he  e.xpected  as  the  sprins;  season 
.advances  lias  heen  less  dmin;j  the  cur¬ 
rent  spriiifj  th;m  the  .averaije  decrease 
ilnrintj:  correspondinit  perii-Mls  in  recent 
\  ears. 

1(X)4 


I'he  rate  of  April  manufacturing 
activity  was  on  a  plane  0.5  per  cent 
over  .March  and  14.3  jier  cent  over 
.\|)ril  last  year. 

'I'he  automobile  manufacturing  in¬ 
dustry,  includinjj  the  production  of  re¬ 
placement  jjarts  and  accessories,  set  a 
new  hi.i>:h  rate  of  averaj^e  tlaily  activity 
for  that  industry.  I'lie  April  rate  of 
activity  in  these  plants  was  10.4  per  cent 
over  that  of  March,  14.7  per  cent  over 
.\pril  of  last  year  and  5.6  per  cent  over 
the  previous  hiffh  rate  of  operations 
set  dtirinti;  h'ehruary  of  this  year. 
Keconl  Operations  were  fairly  tjeneral 
throujihout  the  automohile  manufac- 
turiii}.!:  industry.  Other  outstandinj^ 
trains  over  April  last  year  were  reported 
in  the  rubber  products  industry  with 
J8  per  cent,  iron  and  steel  industry  22.2 
jier  cent,  ferrous  and  non-ferrous  meial- 
workiiiK  industry  J1..8  per  cent,  textiles 
industry  16.7  per  cent,  i)aper  and  pulp 


industry  12.‘)  jier  cent,  and  the  stone, 
clay  and  .ijlass  industrial  frroup  with  a 
^niin  of  8.6  jier  cent.  The  leather  prod¬ 
ucts  and  lumber  products  tjrouiis  were 
the  only  two  reporting-  a  current  rate 
of  operations  under  th.it  of  April  last 
year. 

Every  section  of  the  country  wit¬ 
nessed  a  rate  of  o|)erations  during  .\pril 
materially  above  that  of  April,  ldJ8. 
The  .Middle  Atlantic  States  lead  ;ill 
sections  of  the  country  with  a  g;iin  over 
last  year  of  14.3  jier  cent,  followed  by 
tbe  .North  Central  .States  with  13.6  per 
cent,  the  Western  States  with  13.4  per 
cent.  .New  England  with  10.2  per  cent 
;md  the  .Southern  .Sf^ites  with  a  gain 
over  April  of  l;ist  ye.'ir  of  0.7 
per  cent. 


.Mo.\T.\.\.\  roW  KK  .St(K  K  .Si*i.iT-Ur 
Aitkovki). — .Stockholders  of  the  .Mon- 
tant  Power  Company  on  .April  29  ap¬ 
proved  a  proposal  to  split  up  the  com¬ 
mon  stock  on  a  five-for-one  basis  and 
authorized  the  issuance  of  152.  l.M 
'hares  of  no-par  value  preferred  stock. 
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Capacity  of  Prime  Movers 
Up  Almost  10  per  Cent 

Announcement  is  made  by  the  De- 
j)artment  of  Commerce  that  accordinj;; 
to  data  collected  at  the  biennial  Census 
of  Manufactures  taken  in  ld28  the 
total  rated  capacity  of  prime  movers, 
including  engines,  turbines,  water¬ 
wheels  and  electric  motors  driven  by 
purchased  current,  in  use  and  available 
for  use  in  manufacturing  establish¬ 
ments  in  1927  amounted  to  39,040,563 
lip.,  an  increase  of  9.2  per  cent  over 
the  total  in  1925,  which  was  the  last 
preceding^  census  year.  The  largest 
item  in  the  1927  total  is  19,144,995  hp.. 
which  is  the  rating  of  electric  motors 
driven  by  purchased  current.  This 
figure  represents  an  increa.se  of  20.7 
per  cent  over  the  corresponding  items 
for  1925.  The  combined  horsepower 
of  .steam  engines  and  steam  turbines 
was  approximately  the  same  for  1925 
and  1927,  a  decrease  of  about  1,300,000 
for  steam  engines  lieing  counterbal¬ 
anced  by  similar  increase  for  steam  tur¬ 
bines.  Slight  decreases  are  shown  in 
tlie  power  of  internal  combustion  en¬ 


gines  and  water  wheels  and  turbines, 
'hie  use  of  electric  power  generated 
in  the  |)lants  increased  rapidly. 

Metal  Markets  Continue 
to  Mark  Time 

Little  change  has  been  evident  during 
the  last  week,  either  in  volume  of  sales 
or  price,  in  the  principal  non-ferrous 
metal  markets.  The  situation  continues 


\i;w  YORK  METAL  MARKET  PRICES 

May  8,  1929 

May  15.  1929 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic. . . . 
I.«ad,  Am.  S  4  R  prict- . 

18 

7  00 

18 

7.00 

Antimony .  . 

9.00 

9  00 

.Nickel,  ingot . 

35 

35 

Zinc,  -spot . 

6.975 

6  975 

44  375 

44  125 

Aluminum,  99  per  pent. 

24.30 

24  30 

Kase  copper  wire  price  May  15,  1929.  191  reiiu. 

exceedingly  quiet,  with  a  pronounced 
trend  toward  hand-to-mouth  buying  as 
stocks  in  consumers’  hands  continue  to 
dwindle. 


British  Lamp  Cuts  End 
Use  of  Clear  Bulbs 

The  Electric  Lamp  Manufacturers’ 
Association,  which  controls  the  manu¬ 
facture  and  sale  of  incandescent  electric 
lamps  in  Britain,  announces  an  im¬ 
minent  reduction  in  the  prices  of  certain 
types  of  lamps.  The  reduction  is  the 
first  step  in  a  process  which  no  doubt 
will  lead  to  the  ultimate  suppression, 
except  for  special  purposes,  of  lamps  in 
clear  glass  bulbs,  for  in  the  case  of  sev¬ 
eral  types  of  lamps  commonly  used  the 
reduction  brings  the  cost  of  those  in 
which  the  bulb  is  internally  frosted  or 
“pearled”  actually  below  that  of  similar 
lamps  in  clear  glass  bulbs.  The  1(X)- 
watt  pearl  lamp,  for  example,  in  the 
standard  voltages,  will  cost  6d.  less 
(^12  cents)  than  the  same  size  in  trans¬ 
parent  glass  bulb.  In  order  to  assist  in 
the  general  simplification  and  standard¬ 
ization  of  the  many  pressures  at  which 
current  is  available  from  the  main  in 
Britain,  lamps  which  conform  to  the 
standard  of  230  volts  will  cost  Id. 
(2  cents)  less  than  those  made  for 
other  pressures. 


Sales  of  Manufactured  Goods  to  Europe 
Could  Be  Expanded  Radically* 


4  WELL-INFORMED  observer 
of  European  conditions  recently 
declared  that  the  biggest  single  in¬ 
ternational  problem  now  confront¬ 
ing  the  world,  the  situation  most 
fraught  with  grave  significance  for 
the  future,  is  the  economic  rivalry 
between  Europe  and  the  United 
.States — the  struggle  for  markets, 
communication  facilities,  preferred 
-teamship  routes,  raw  material  con¬ 
trols  and  financial  footholds. 

*  ♦  ♦  * 

.As  for  the  general  recovery  of 
European  foreign  trade,  the  fig¬ 
ures  for  1928  continue  to  show  out¬ 
standing  progress  by  France  and 
Italy,  both  of  which  have  passed 
the  1913  volume  figures  and  have 
registered  an  increase  in  the  value 
of  their  exports  of  51.6  per  cent 
and  57.7  per  cent  respectively.  The 
United  Kingdom  is  still  behind  her 
1913  volume, ,  having  registered  a 
value  increase  in  1928  over  the 
fire-war  year  of  only  31.4  per  cent. 
Germany,  if  we  exclude  reparation 
exports,  showed  an  increase  last 
year  of  12.8  per  cent  over  the  last 
full  pre-war  year,  which  puts  her 
considerably  below  her  1913  vol¬ 
ume  of  overseas  sales. 


By  Dr.  Julius  Klein 
Assistant  Secretary  of  Commerce 


With  reference  to  the  commercial 
relations  between  the  United  States 
and  Europe,  a  number  of  rather 
significant  changes  were  recorded 
during  1928.  In  the  first  place, 
the  European  share  of  our  total 
overseas  sales  has  declined  steadily, 
whereas  during  the  first  decade  of 
this  century  Europe  took  about  70 
per  cent  of  our  total  exports;  her 
takings  last  year  were  hut  a  little 
over  46  per  cent. 

*  *  ♦  * 

.Although  the  largest  single  items 
in  our  exports  to  Europe  are  still 
made  up  of  crude  materials,  not¬ 
ably  cotton  and  copper,  and  petro¬ 
leum,  nevertheless  finished  manu¬ 
factures  have  been  going  forward 
so  rapidly  that  they  now  have  taken 
second  place  in  the  four  major 
classes  of  merchandise,  supplanting 
foodstuffs,  which  had  long  been 
ranking  second. 

It  is  a  striking  commentary  upon 
the  improvement  of  living  stand¬ 
ards  in  Eurofie  and  the  reifuire- 
ments  of  her  factories  for  machin¬ 


ery  apd  industrial  equipment  that 
our  e.xports  of  finished  manufac¬ 
tures  to  the  Old  World  are  now 
more  than  four  times  the  value  of 
those  in  1913.  whereas  exports  of 
crude  materials  and  foodstuffs  re¬ 
corded  in  each  case  a  less-than- 
doubling  of  their  totals. 

*  ♦  *  * 

It  is  highly  advisable,  therefore, 
for  any  American  manufacturer 
contemplating  export  to  canvass  the 
firospects  for  markets  in  Europe  on 
the  very  doorsteps  of  his  supposed 
competitors.  Improved  buying 
power  and  l)etter  conditions  of 
credit  have  strengthened  the  po¬ 
tentiality  of  F'uropean  demand  and 
have  made  for  distinctly  lietter 
markets  for  American  quality  prod¬ 
ucts. 

*  ♦  *  * 

The  universal  admiration  of  our 
post-war  industrial  technique  and 
the  almost  blind  acceptance  of 
American  “rationalization”  prin¬ 
ciples  (standardization,  simplifica¬ 
tion,  etc.)  by  Old  W’orld  execu¬ 
tives  have  combined  to  create  un¬ 
usual  oportunities  for  American 
manufacturing  industries. 


*I'rom  an  address  before  the  McGraxv-H ill  staff,  May  13.  1^29. 
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Market  Conditions 

c^H. _ 

ELEC'I'RICAL  ecjuipment  orders  both  from  central  stations 
and  from  industrial  concerns  are  lower  tin's  week  throujj:hout 
the  Eastern  district. 

- While  cirrexi  orders  throughout  the  Southe.\st  are 

small  on  the  averag’e,  the  volume  this  year  to  date  is  well  over  that 
of  the  same  period  last  year.  Some  ''Uh'^tantial  orders  also  are 
pending. 

- In  the  New  Engl.xxd  .\re.\  power  equip.mext  s.m.es  have 

shown  a  suhstantial  advance. 

- The  volume  of  husiness  continues  s.\ti.sfctorv  on  the 

Pacific  Coast.  Construction  is  proceeding  rapidly,  especially  in  the 
northern  sections. 


Sales  V oliinie  Declines 
in  Eastern  District 

Orders  for  electrical  ecjuipment  both 
from  central  stations  and  industrial  in¬ 
terests  in  the  New  York  district  are 
declining.  While  the  condition  is  con¬ 
sidered  as  temporary,  inquiries  at  the 
moment  are  exhibiting  similar  tenden¬ 
cies  and  are  decidedly  spotty.  M  Phila¬ 
delphia,  Pittsburgh  and  other  points  in 
the  Eastern  district,  however,  sales  con¬ 
tinue  to  hold  up  well  and  sizable  trans¬ 
actions  are  being  recorded.  Current 
bookings  include  several  motor-gen¬ 
erator  sets  for  iron  and  steel  mill  serv¬ 
ice.  with  other  orders  in  sight  from 
this  quarter.  Motor  account  with  tex¬ 
tile  mills  gives  early  promise,  and  al¬ 
though  inciuiries  are  scattered,  sizable 
gross  business  is  anticipated.  -\  pro- 
(lucer  of  motors  reports  an  order  for 
fractional-horsepower  units  from  a  man¬ 
ufacturer  of  washing  machines  in  north¬ 
ern  New  York  totaling  $150,0(M)  and 
further  business  for  small  motor  ac¬ 
count  has  good  prospects,  particularly 
in  connection  with  refrigerators. 

Central -station  business  is  rather  con¬ 
fined  to  sub.station  and  minor  line  ecjuip- 
ment.  Switching  e(iuipment  is  in  fair 
demand,  althougli  individual  orders  are 
small.  Metropolitan  account  in  oil  cir¬ 
cuit  breakers  is  of  reduced  order,  but 
several  utility  ct)mpanies  in  New  Jersey 
and  Pennsylvania,  as  well  as  .at  South¬ 
ern  points,  have  in<|uiries  out  tor  appa¬ 
ratus  of  this  kind  and  early  commitments 
.are  expected.  A  New  York  manufac¬ 
turer  has  secured  a  contract  for  a  tur¬ 
bine  installation  for  a  power  station 
additi(m  in  Wisconsin.  m.aker  of 
Oiesel  engines  in  Pennsylvania  has 
closed  an  order  for  eleven  units  for  in¬ 
dustrial  and  marine  service  and  reports 
business  as  e.xcellent.  with  an  .accumula¬ 
tion  of  commitments  totaling  in  e.xcess 
of  $1  .(MKl.OOO.  .\  manufacturer  of  con¬ 
densers  at  New  York  has  taken  a  con¬ 
tract  for  a  large  installation  on  the 
Pacific  Coast,  .said  tt)  aggregate  abtnit 
$.I(M).(K)().  Municipal  power  station  ac¬ 
count  is  moving  to  higher  levels.  A 
manufacturer  of  prime  movers  and  aux¬ 
iliary  et|uipment  has  secure<l  awards 
from  a  number  of  Middle  West  munici- 
p.alities  in  Nebraska.  .Minnesota  and 
other  stales.  Iminiries  from  this  source 


are  the  highest  in  several  weeks  and 
sizable  transactions  are  looked  for. 
maker  of  electric  elevators  states  that 
business  shows  improvement  and  an 
order  has  been  received  for  an  installa¬ 
tion  in  an  office  building  at  Philadelphia, 
to  cost  $1J5,0(M),  and  for  a  quantity  of 
control  a|)p.iratus.  with  motors  and  ac¬ 
cessories  for  a  New  ^'ork  building, 
co.sting  $30,(K)().  Construction  projects 
are  as  follows: 

Tlie  Meurcr  Steel  Barrel  Company,  Long 
Island  City,  N.  Y.,  will  build  a  plant  at 
Newark,  N.  J.,  to  cost  $150,000.  The 
Board  of  Education.  New’  York,  plans  a 
vocational  school  at  St.  George,  S.  I.,  to 
cost  $1,000,(KM).  The  Bureau  of  Supplies 
and  Accounts,  Navy  Department,  Wash¬ 
ington,  will  receive  bids  until  May  28  for 
26  electric  air  heaters  (Schedule  070)  for 
the  Brooklyn  Navy  Yard.  The  American 
&  Foreign  Power  Company,  New  York, 
plans  a  hydro-electric  power  plant  near 
Mezquital,  Mexico,  to  cost  $4,000,000.  The 
Trico  r^rcKlucts  Cori)oration,  Buffalo,  N.  Y., 
will  build  an  addition  to  its  automobile 
equipment  plant  to  cost  $1(K),000.  The 
Cerro  de  Pasco  Cojjper  Corixjration,  New 
York.  i)lans  a  hydro-electric  power  plant 
on  the  Montaro  River,  near  f)roya,  Peru, 
to  cost  $t).000.0(K)  and  will  make  extensions 
in  its  zinc  and  copper  mills  at  that  place  to 
cost  $5,0(K),000.  The  I'ord  Motor  Car 
Company,  Detroit,  plans  an  automobile  as¬ 
sembling  plant  at  Edgewater,  N.  j..  to  cost 
$5,(X)(),(K)().  The  American  Platinum 
Works,  Newark,  N.  J.,  will  buihl  an  addi¬ 
tion  to  cost  $1(X).(MK).  Lambertville,  N.  J., 
will  make  extensions  in  its  street-lighting 
system.  The  Quartermaster,  Picatinny 
Arsenal,  Dover,  N.  J.,  will  receive  bids 
until  June  4  for  a  grouj)  of  twelve  build¬ 
ings,  to  cost.  $3(X),()0().  The  suiK'rvising 
architect.  Treasury  Department.  Washing¬ 
ton,  will  receive  bids  until  May  23  for  a 
motor -generator  set  for  the  Mint  at  Phil¬ 
adelphia.  The  Federal  Container  Com¬ 
pany,  Philadelphia,  will  build  an  addition  to 
cost  !^‘M).(KX).  The  Union  Battery  Com¬ 
pany,  Chicago,  contemplates  a  plant  at 
Philadelphia,  to  cost  $.I(X).()()0.  The 
V^acuum  Oil  Company,  New  York,  plans 
a  storage  and  distributing  plant  at  Phila¬ 
delphia,  to  ct)St  $2(K),0()0.  The  Pennsyl¬ 
vania  Railn>ad  Company,  Philadelphia,  will 
buihl  a  storage  and  distributing  idant  to 
cost  $2,5(K),tK)(i  and  a  pt>wer  substation  to 
cost  $150.(XK(.  'I'he  .American  Sheet  &  Tin 
Plate  Company,  Pittsburgh,  contemidates 
a  mill  at  .Sharon,  Pa.,  to  cost  $.50().00(). 
The  Baltimore  &  Ohio  Railroad  t'omi)any. 
Baltimore,  Md..  will  make  extensions  in  it> 
vneiiie  terminal  and  shops  at  New  Castle. 
Pa.,  to  cost  $150,000.  The  Chief  of  Engi¬ 


neers,  United  States  .Army,  Washington, 
w’ill  receive  bids  until  May  29  for  ten  5-kw. 
generating  sets  (Circular  14).  The  Gen¬ 
eral  Purchasing  (Officer.  Panama  Canal, 
Washington,  will  receive  bids  until  May 
24  for  two  transformers  and  other  equip¬ 
ment  (Schedule  1962). 

Pouer  Equipment  Sales  Active 
in  Neu'  Enqland 

Power  equipment  for  control  and  reg¬ 
ulators  is  in  good  demand  in  the  New 
England  district.  An  order  for  plant 
etjuipment  amounting  to  $11,000  was 
closed  for  eastern  Massachusetts  con¬ 
sisting  of  a  200-kw.  turbo-generator,  a 
75-hp.  rotary  converter  and  accessories. 
Inquiries  for  small  power  generators 
are  more  active  and  small  motor  sale^ 
are  brisk,  the  orders  amounting  to  about 
$55,000.  .A  manufacturer  reported  sales 
of  small  motors  and  industrial  control 
apparatus  of  about  $18,000.  An  Eastern 
mill  recently  placed  an  order  for  a  200- 
hp.  motor  and  a  number  of  50-hp.  mo¬ 
tors  for  group  drive  are  noted  among 
recent  orders.  Central-station  eciuip- 
ment  is  moving  steadily  and  an  order 
amounting  to  about  $2,500.  including 
line  hardware  and  outside  equipment, 
W’as  received.  Insulator  sales  are  steady 
and  electric  furnace  orders  are  being 
received.  Arc  welding  equipment  sales 
are  gaining  and  during  the  past  week  a 
200-amp.  arc  w’elding  unit  w’as  .sold. 
Construction  projects  are  as  follows: 

The  Boston  &  Albany  Railroad  Com¬ 
pany,  Boston,  will  make  extensions  in  the 
engine  house  and  shops  at  Allston,  Mass., 
to  cost  $1(M),0(X).  The  Boston,  Worcester 
&  New  York  .Street  Railway  Company. 
Worcester,  Mass.,  plans  extensions  in  the 
power  plant  at  Framingham.  Mass.,  to  cost 
$75,0()0.  The  .Arbecka  Webbing  Com¬ 
pany,  Pawtucket,  R.  I.,  w’ill  build  an  addi¬ 
tion  to  its  textile  mill  to  cost  $()5,()(X).  The 
L.  F.  Dettenborn  Woodworking  Company, 
Hartford,  Conn.,  will  build  an  addition  to 
cost  $80,000.  The  Naugatuck  Chemical 
Company,  Waterbury.  Conn.,  plans  an  addi¬ 
tion  to  cost  $90,0(X). 

Considerable  Business 
Pendnuj  in  Southeast 

The  reaction  from  the  large  volume 
of  orders  recently  placed  in  anticipation 
of  price  changes  has  not  yet  run  its 
course  in  the  Southeast  and  such  order> 
as  are  coming  through  are  small  in  size. 
However,  the  total  sales  for  the  year  to 
date  show  a  satisfactory  increase  over 
the  same  period  of  last  year.  Consider 
able  business  is  still  i)ending  and  the 
next  few  weeks  should  w’itness  an  in¬ 
creased  activity  in  the  electrical  field. 
One  large  power  company’s  trans 
former  orders  aggregated  $11,400,  w  hile 
its  creosoted  pine  pole  business  amounted 
to  $8,4(X).  .Some  other  central-station 
orders  were  for  switching  e(iuipinenl 
amounting  to  $4,400  and  line  material 
amounting  to  $3.8(X).  A  rayon  plant  m 
Georgia  ordered  $2.(K)0  worth  of  inside 
wiring  materials,  while  a  contractor  in 
the  same  state  ordered  conduit  amount¬ 
ing  to  $2.5(X)  for  a  residential  develoi*- 
ment  project  on  the  coa.st.  Tw’o  munici¬ 
pal  systems  placed  orders  for  a  carload 
of  creosoted  jdne  poles  e;ich.  d  he 
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Georgia  Power  Company  has  purchased 
the  municipal  distribution  system  fn 
Newbern,  Ala.,  and  will  construct  3 
miles  of  transmission  line  to  tie  this 
town  in  its  .system.  Construction  proj¬ 
ects  are  as  follows : 

The  Hy-Grade  Manganese  Cotnpany, 
W<K)dstock,  Va.,  plans  extensions  in  its 
plant  to  cost  $150, 0(K).  The  Ducktown 
Clieniical  &  Iron  Cotnpany,  Ducktown. 
Tenn.,  will  make  extensions  in  its  plant  at 
Isabella,  Tenn.,  to  cost  $500,000.  The 
Roberts  Candy  Company,  Nashville.  Tenn., 
plans  an  addition  to  cost  $75,000.  The 
Ingalls  Iron  Works  Company,  Birtningham. 
Ala.,  plans  an  addition  to  cost  $100,000. 
The  Coca  Cola  Bottling  Company,  Gads¬ 
den,  Ala.,  plans  a  plant  to  cost  ^0,000.  The 
(julf  States  Steel  Companj'.  Gadsden,  Ala., 
will  make  extensions  in  its  mill  to  cost 
^,000,000.  The  Choctaw  Clay  Corpora¬ 
tion,  New  Orleans,  r.a.,  plans  a  claj'  min¬ 
ing  and  refining  plant  at  Needham,  Ala., 
to  cost  $300,000.  The  Nashville,  Chatta¬ 
nooga  &  St.  Louis  Railway  Company 
Nashville,  Tenn.,  plans  a  multi-story  cold 
storage  plant  at  Atlanta,  Ga.,  to  cost  $350,- 
000.  The  Southern  Air  Transport  Com¬ 
pany,  Fort  Worth,  Tex.,  plans  shops, 
hangars,  and  other  airport  buildings  at 
.\tlanta.  Ga.,  to  cost  $100,000. 

Acceleration  of  Sales 

in  Middle  ff'^est 

A  slight  acceleration  of  business  is 
noticeable  in  the  Middle  West  section. 
Most  lines  of  industry  are  proceeding 
with  confidence,  preparing  for  summer 
activity  in  trade.  Recent  reports  of 
building  activity  in  the  suburban  dis¬ 
trict  surrounding  Chicago  show  a  turn 
for  the  better  with  an  indicated  gain  of 
33:\  per  cent  over  the  month  of  April 
last  year.  The  utility  companies  are 
continuing  their  conservative  policies 
with  regard  to  extended  purchasing, 
although  plans  formulated  for  expansion 
this  year  are  being  carried  out  at  this 
time.  Interesting  orders  that  have  been 
placed  include  one  for  50  25-kva..  50 
37^kva.,  65  75-kva..  37  150-kva..  20 
2(K)-kva.  distribution  transformers,  4,000 
5-anip.  watt-hour  meters,  625  Thomp¬ 
son  meters  of  5  to  50  amp.  capacity. 
"Mazda”  lamps  valued  at  $150,000  and 
several  construction  orders  aggregating 
$100,000.  Jobbers’  sales  are  normal. 
Construction  projects  are  as  follows: 

The  Badger  Zinc  Conii)any.  Platteville, 
Wis.,  plans  a  milling  plant  at  Linden,  Wis., 
to  cost  $f)0,000.  S.  C.  Johnson  &  Son, 
Raciiif,  Wis.,  will  build  an  addition  to  its 
paint  and  varnish  plant  to  cost  $85,0'i)0. 
The  Northern  Indiana  Public  Service  Com¬ 
pany,  Hammond,  Ind.,  plans  a  power  plant 
at  Michigan  City,  to  cost  $1.0()(),(KX).  The 
bcx^year  Tire  &  Rubber  ompany,  Akron, 
Ohio,  will  make  additions  in  its  mill  at  St. 
Hpcinthe,  Que.,  to  cost  $1,500,000. 
Mianii-iburg,  Ohio,  plans  extensions  in  its 
municipal  electric  light  and  power  plant 
to  cost  $75,000.  The  Bessemer  Limestone 
&  Cement  Company,  Youngstown,  Ohio, 
plans  a  storage  and  distributing  plant  at 
Toledo.  Ohio,  to  cost  $100,000.  The  Oak¬ 
land  Mf)tor  Car  Company,  Pontiac.  Mich., 
^ill  build  an  addition  to  cost  $130,000. 
5all  Brothers,  Rockford,  Ill.,  will  build  an 
addition  to  its  automobile  equipment  man- 
macturing  plant  to  cost  $100,000.  The 
“dlsbury  Flour  Mills  Company,  Minne¬ 
apolis.  Minn.,  contemplates  a  mill  at 


Springfield,  Ill.,  to  cost  $750,000.  Benson, 
Minn.,  will  make  extensions  in  its  munici¬ 
pal  electric  light  and  power  plant  to  cost 
$70,000.  Minneapolis,  Minn.,  plans  an  orna¬ 
mental  lighting  system  to  cost  $35.(K)0. 
David  City,  Neb.,  plans  e.xtensions  in  its 
municipal  electric  light  and  power  plant 
to  cost  $28,000.  Hastings.  Neb.,  contem¬ 
plates  e.\tensions  in  its  municipal  power 
plant  to  cost  $*t5.(XK).  The  Iowa  Power  & 
Light  Company,  Davenport,  Iowa,  plans 
extensions  in  transmission  lines  to  Leigh¬ 
ton.  Iowa,  and  vicinity.  The  Rath  Packing 
Company,  Waterloo,  Iowa,  will  build  an 
addition  to  its  meat-packing  plant  to  cost 
$225,000, 

Many  Pouter  Company  Orders 
Placed  on  Pacific  Coast 

Power  company  and  electrical  ma¬ 
chinery  orders,  particularly  for  trans¬ 
formers.  continue  to  feature  business  on 
the  Pacific  Coast.  Machinery  business 
includes  a  $5(X),0(X)  compressor  outfit  for 
the  Kettleman  oil  fields,  a  300-kw.  en¬ 
gine  generator  set  for  the  Los  Angeles 
general  hospital,  six  carloads  of  25-ft. 
treated  poles  and  2,000  ft.  of  1,000,000- 
circ.mil.  20,(K)0-volt  varnished  cambric 
cable  for  the  city  of  Los  Angeles,  a 
small  power  plant  for  a  Reno,  Nev., 
hospital  and  a  power  distributing  system 
for  a  hospital  at  Palo  Alto,  Calif. 
Machinery  orders  include  a  harbor 
dredging  outfit  comprising  a  1,200-hp. 
and  a  400-hp.  General  Electric  motor 
sold  to  a  bay  shipbuilding  concern, 
valued  at  $13,(XX),  a  trunk  type  West- 
inghouse  switchboard  valued  at  $45,000. 
assortetl  motors  -  valued  at  $20,000’  for 
the  Salt  River  irrigation  district  in 
Arizona,  and  a  $20,000  Westinghouse 
motor  ami  exciter  equipment  for  the 
Los  Angeles  water  works.  Trans¬ 
former  orders  include  four  of  size  2,000- 
kva.,  valued  at  $25,000  for  the  Califor¬ 
nia  Oregon  Power  Company,  a  lot  of 
subway  type  for  Los  Angeles  valued  at 
$15.00()  and  an  assortment  of  distribut¬ 
ing  transformers  valued  at  $55.0(M)  for  a 
southern  California  .system.  In  addi¬ 
tion  to  these  special  orders  small  pump¬ 
ing  size  transformers  are  in  heavy  de¬ 
mand,  one  manufacturer  reporting  sales 
for  nearly  500  during  the  past  week. 

With  the  foundation  work  on  the  sec¬ 
ond  unit  of  the  five-million-dollar 
Shuffleton  steam  plant  well  under  w'ay 
the  Puget  Sound  Power  &  Light  Com¬ 
pany  placed  an  order  with  the  General 
Electric  Company  for  a  40,000-kw’.  tur¬ 
bine  costing  between  $400,000  and 
$500,000.  On  May  31  the  Seattle  board 
of  public  works  will  open  bids  for  con¬ 
struction  of  an  addition  to  the  Albion 
Place  substation  in  Seattle.  Bremerton, 
Wash.,  is  considering  a  $750,000  munici¬ 
pal  lighting  system.  The  city  of  Cen¬ 
tral  ia,  Wash.,  awarded  a  contract  for  a 
9^-mile  ditch,  and  initial  .step  in  the 
construction  of  the  million-dollar  hydro¬ 
electric  plant  on  the  Ni.squally  River. 
The  Northwestern  Electric  Company 
will  spend  $25,000  in  line  transmission 
work  between  Camas  and  Stevenson, 
Wa.sh.,  and  the  Pacific  Power  &  Light 
Company  about  $75,000  for  a  line  from 
the  Powderdale  plant  to  Odell.  Ore., 
where  a  1,500-kw.  station  will  be  in¬ 
stalled.  The  motor  sales  reported  are 


a  2,200-volt,  three-phase.  60-cycle  ma¬ 
chine  for  a  water  system  in  southwest 
Washington,  one  15()-hp.  and  one  75-hp. 
and  miscelirmeous  smaller  machines  for 
a  mill  and  wotxlworking  plant  in  east¬ 
ern  Washington,  one  300-hp.  machine 
for  a  lumber  mill  in  the  Grays  Harl)or 
district,  about  $1,500  worth  of  crane 
motors  for  an  Aberdeen.  Wash,,  saw¬ 
mill  and  about  50  small  motors  for  stor¬ 
age  plants,  dealers  and  orchards  in  east¬ 
ern  Washington.  The  city  of  Tacoma, 
Wash.,  is  taking  bids  for  lead-covered 
cable.  Construction  projects  are  as 
follows : 

The  IiniK-rial  Valley  Milling  Company, 
Hoitville,  Calif.,  plans  an  agricultural  mill¬ 
ing  plant  at  F!1  Centro,  Calif.,  to  cost  $100,- 
000.  The  Detrick-Joslyn  Company,  Los 
Angeles,  will  build  a  mechanical  equipment 
manufacturing  plant  to  cost  $100,000.  The 
Modesto  Irrigation  District,  Modesto, 
Calif.,  will  receive  bids  until  May  27  for 
Diesel  engine  drive  electric  generators, 
compressor  set.  pumps  and  other  power 
station  equipment.  The  Consolidated  Paper 
Box  Company,  San  Francisco,  will  build  an 
addition  to  cost  $100,0(K).  The  Signal 
Officer,  Ninth  Corps  Area,  Presidio.  San 
Francisco,  will  receive  bids  until  May  25 
for  construction  of  an  underground  aixl 
aerial  system  for  telephone  service  at  the 
March  Field  (Circular  3).  The  Port 
Stockton  Cement  Company,  Stockton, 
Calif.,  plans  a  cement  mill  to  cost  $1,5(X),- 
000.  The  California  Oregon  Power  Com¬ 
pany.  Medford,  Ore.,  plans  a  transmission 
line  to  the  Blue  Ledge  mining  district, 
near  Yreka,  Calif.,  to  cost  $125,000.  The 
Klamath  Milk  Products  Association. 
Klamath  Falls,  Ore.,  plans  a  plant  to  cost 
$1(X),000.  The  Pacific  Coast  Terminals. 
Inc.,  Tacoma,  Wash.,  plans  a  cold  storage 
and  refrigerating  plant  to  cost  $200,(X)0. 
The  Liquid  Carbonic  Company,  Chicago, 
will  build  a  plant  at  Denver.  Colo.,  to  cost 
$80.0(X).  Casa  Grande,  Ariz.,  plans  an 
ornamental  lighting  system. 

Weather  Hinders  Business 
in  St.  L  OH  IS  District 

Labor  conditions  have  tended  to  cause 
a  shutdown  of  a  large  part  of  the 
building  construction  work  in  the  St. 
Louis  district  and  the  continued  rainy 
weather  has  held  up  nearly  all  of  the 
outside  work.  Several  large-sized 
power  house  projects,  including  tur¬ 
bines.  generating  apparatus  and  switch¬ 
ing  e(|uipment,  are  being  figured,  but 
the  only  job  worthy  of  mention  re¬ 
ported  was  for  a  lot  of  about  25  auxil¬ 
iary  motors  for  gas  pumping  stations  to 
cost  $7,(XX).  Reports  from  jobl^ers  in¬ 
dicate  that  some  lines  are  keeping  up  to 
normal  and  others  are  not  so  good.  Con¬ 
struction  projects  are  as  follows; 

Galt,  Mo.,  is  considering  a  municipal 
electric  lighting  plant.  Lee’s  Summit,  Mo., 
plans  a  municipal  electric  light  and  power 
plant  to  cost  $10(),(XX).  The  Curtiss-Robert- 
son  .Airplane  Manufacturing  Company,  St. 
Louis,  plans  an  addition  to  cost  $3(X),(XX). 
The  Arkansas  Missouri  Power  Company. 
Blytheville.  Ark.,  plans  an  ornamental 
lighting  system  at  Mammoth  Springs,  Ark. 
The  West  Texas  Utilities  Company.  Abi¬ 
lene.  Tex.,  plans  a  33,0(X)-volt  transmis¬ 
sion  line  from  Miles  to  Bronte,  Tex.,  and 
vicinity.  The  Baton  Rouge  Electric  Com¬ 
pany,  Baton  Rouge.  La.,  plans  a  trans¬ 
mission  line  at  Rosedale,  La.,  and  vicinity. 
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Activities  of  the  Trade 

c/^ _ 


Samson  Cutlery  Company  Buys 
Russell  Electric  Company 

The  outright  purchase  of  the  do¬ 
mestic  electric  appliance  patents  and 
the  business  of  the  Kussell  Electric 
Company,  Chicago,  by  the  Samson 
Cutlery  Company,  Rochester.  N.  V.. 
has  been  announced  by  A.  O.  Samuels, 
president  of  the  latter  company.  The 
various  departments  of  the  Russell 
company  plant  will  be  removed  to 
Rochester,  where  a  new  factory,  com¬ 
prising  1(X),(K)()  s(|.ft.  of  floor  space, 
will  be  erected.  The  .Samson  Cutlery 
company  manufactures  domestic  elec¬ 
tric  appliances  in  Rochester  and  a 
full  line  of  cutlery  at  a  factory  in 
Nunda.  N.  V. 


International  Combustion 
1928  Net  Up  63  per  Cent 

The  report  of  the  International  Com¬ 
bustion  Engineering  Corporation  and 
its  subsidiaries  for  1928  shows  a  con¬ 
solidated  net  profit  of  $3,276, after 
interest,  de])reciation.  federal  taxes, 
etc.,  equivalent,  after  dividend  require¬ 
ments  on  $7  no-par  preferred  stock,  to 
$3.18  a  share  earned  on  908.263  average 
number  of  no-jjar  common  shares  out- 
sUinding  during  the  year.  This  com¬ 
pares  with  $2,008,264,  or  $2.62  a  share, 
on  73.'),7.sl  average  number  of  common 
shares  outstanding  during  1927.  The 
net  in  1928  ‘was  63.8  per  cent  above 
that  of  1927. 

.\nnouncement  is  made  that  the 
company  is  offering  common  and  pre¬ 
ferred  stockholders  of  record  April 
26  the  right  to  subscribe  to  SO.fKH) 
shares  of  7  per  cent  convertible  pre¬ 
ferred  stock  at  $1(M)  a  share  on  the 
basis  of  one  new  preferred  share  for 
every  twenty  shares  of  common  or  pre¬ 
ferred  stock  held. 

(ieorge  E.  Learned,  president,  stated 
that  business  in  the  sale  of  Iniilers, 
stokers  and  general  combustion  equii>- 
ment  was  showing  an  increase  this 
year  to  date  of  .SO  per  cent  over  the 
corresponding  jK*rio<l  of  1928. 

Frigidaire  Month  Behind 
in  Filling  Its  Orders 

The  plants  of  the  Frigidaire  Corpo¬ 
ration.  Dayton,  Ohio,  are  operating  at 
20  per  cent  above  their  maximum  rated 
capacity  and  are  nearly  a  month  behind 
in  orders  as  a  result  of  the  largest  in¬ 
crease  in  unit  retail  sales  the  corpora¬ 
tion  has  ever  experienced,  according  to 
a  statement  issued  by  E.  G.  Biechler. 
president  and  general  manager.  .A  total 
of  1,501  carloads  of  finished  products 
were  shipped  in  April.  .As  compared 
with  April,  1928.  unit  shipments  last 
month  showed  an  increase  of  129  per 
cent  in  household  electric  refrigerators. 


85  per  cent  in  compressors  and  88  per 
cent  in  cooling  coils  for  both  hou.sehold 
and  commercial  use.  The  Erigidaire 
cold  control  recently  introduced  and  the 
lower-priced  models  have  stimulated 
sales  and  May  indications  point  to  an¬ 
other  record-breaking  month. 


Kelvinator  Gross  Revenue 
Up  27  per  Cent 

The  Kelvinator  Corporation.  Detroit, 
reports  for  the  quarter  ende<l  March 
31  a  net  profit  of  $273,250  after  depre¬ 
ciation.  interest,  etc..  e(|uivalent  to  23 
cents  a  share  earned  on  1.167.800  no- 


1S2P  1!t28 

Gru.ss  . $l,4Sri.7Sl 

Oi>frTjitinn  expenses....  1 ,0.'?!t,.505  9.7i*,614 


0|>eratinK  l)ront .  $456,286  $217,729 

IVpreeiation,  interest, 

etc- .  183,036  213.939 


Net  protlt  .  $273,250  $3,790 


par  shares  of  capital  stock.  This  com¬ 
pares  with  a  net  loss  of  $413,396  in  the 
preceding  tjuarter  and  a  net  profit  of 
$3,790  in  the  March  (juarter  of  1928. 

The  statement  for  the  quarter  ended 
March  31  compares  as  rhown  in  the  ac¬ 
companying  table. 


The  .Ai.len-Br.\dley  Comp.wy,  Mil¬ 
waukee,  manufacturer  of  electric  control 
apparatus,  announces  the  estahlish- 
ment  of  a  district  office  in  Atlanta,  Ga., 
with  headquarters  at  101  Marietta 
.Street.  H.  Douglas  Stier  and  G.  G. 
Moore  will  be  in  charge.  The  company 
also  announces  that  John  McC.  Price 


Rice  Award  Goes  to 
Mine  Safety  Appliances 


#Atl£tr€WiWOfr 


Cecil  G.  Rice  trophy  awarded  annually 
for  best  safety  record 


has  been  appointed  district  manager  in 
charge  of  its  Chicago  office,  located  at 
500  North  Dearborn  Street.  Mr.  Price 
was  formerly  district  manager  for  the 
Industrial  Controller  Company  in  the 
same  territory. 


American  Brown  Boveri 
Forms  New  Subsidiary 

The  .American  Brown  Boveri  Elec¬ 
tric  Corporation  has  organized  a  new 
subsidiary  to  be  known  as  the  American 
Brown  Boveri  Company,  Inc.,  and  will 
handle  all  of  the  electrical  and  mechani¬ 
cal  operations  e.xclusive  of  shipbuilding. 
The  new  company  is  licensed  under  the 
designs,  patents  and  processes  of  Brown 
Boveri  &  Compaii)-,  Ltd.,  of  Switzer¬ 
land.  It  owns  the  entire  capital  stock 
of  the  Condit  Electrical  Manufacturing 
Corporation,  which  company  will  con¬ 
tinue  to  manufacture  and  sell  its  prod¬ 
uct.  electrical  control  and  protective 
etiuipment,  through  its  own  organiza¬ 
tion.  The  officers  of  the  new  company 
are:  George  A.  Burnham,  presiclent: 
Maurice  L.  Sindeband,  vice-president: 
Joseph  T.  Graham,  secretary  and  treas¬ 
urer.  and  William  .S.  Edsall.  general 
sales  manager. 


The  Ci-.\i’DE  Neon  Lights.  Inc., 
50  East  42d  Street,  New  York  City, 
announces  the  removal  of  its  executive 
offices  to  41  East  42d  Street. 

SCHWEITZFJI  &  CoNR.\D,  InC.,  4421 
Ravenswood  Avenue,  Chicago,  manu¬ 
facturer  of  high-voltage  protective  and 
switching  equipment,  announces  the 
appointment  of  the  George  H.  Wahn 
Company  as  its  New  England  corre¬ 
spondent. 

The  P.\ce  Steel  &  Wire  Company, 
Bridgeport,  Conn.,  announces  the  re¬ 
moval  of  its  New  A'ork  City  offices 
from  the  Grand  Central  Terminal  Build¬ 
ing  to  new  quarters  in  the  New  York 
Central  Building  at  230  Park  Avenue. 

The  Trico  Fi'se  Manheacthring 
Company,  Milwaukee,  .announces  the 
removal  of  its  New  York  division  sales 
office  to  better  and  larger  quarters  at 
41  Park  Row,  New  York  City. 

The  Fuller  Lehigh  Company, 
Fullerton.  Pa.,  manufacturer  of  pulver¬ 
izing  equipment,  etc.,  announces  the  re¬ 
moval  of  its  New  York  City  office  from 
50  Church  Street  to  85  Liberty  Street. 

The  General  Refractories  Com¬ 
pany,  104  South  Sixteenth  Street, 
Philadelphia,  has  appointed  Woodward 
&  MacMillan.  Edificio  Metropolitana, 
Havana,  Cuba,  as  its  sales  agent  for 
Cuba.  Guatemala,  British  Honduras, 
Honduras.  Salvador,  Nicaragua,  t'osta 
Rica.  Panama.  Trinidad  Island  and 
Jamaica. 

The  Western  Electric  Company’s 
.sales  for  the  month  of  March  were  the 
largest  in  the  history  of  the  organiza¬ 
tion,  totaling  $34,188,000.  The  "ales 
for  the  first  three  months  of  1929  were 
$86,798,000,  which  exceeds  sale.-  for 
same  period  last  year  by  $25,505,0(*0. 
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in  style.  These  lugs  are  split  for  clamp¬ 
ing  on  the  hood-nuts  and  can  lie  fur¬ 
nished  split  for  clamping  the  aerial 
conductor.  The  wall  thickness  of  the 
hood-nuts  is  such  that  the  clamping 
effect  is  communicated  to  the  connector 
and  the  entire  assembly  locked.  The 
porcelains  are  of  new  design  and  extra 
deep  petticoats  and  provide  a  generous 
factor  of  safety  in  flashover. 

The  bodies  are  non-magnetic  castings 
and  furnished  with  brackets  usu;illy  cast 
integral  with  the  bo<ly.  The  filling  hole 
is  near  the  bottom  of  the  bmly  and  is 
on  an  angle.  When  filling  the  pothead 
with  compound  a  short  pi|)e  is  screwed 
into  the  hole.  The  compound  is  poure<l 
through  the  pipe  and  rises  inside  the 
pothead.  thus  insuring  complete  com¬ 
pounding  with  no  possibility  of  voids. 
The  hood-nut  is  left  loose  while  com¬ 
pounding  in  order  to  allow  the  air  to 
escape  at  the  top. 

Automatic  Totalizer 
Announced 

Automatic  indication  of  totals  of 
various  accumulating  (juantities  is  now 
possible  with  the  use  of  electric  ecjuip- 
ment  recently  perfected  by  the  General 
Electric  Company.  The  equipment, 
originally  designed  for  the  totalization 
of  electric  power  demand  originating 
from  a  large  number  of  s<iurces,  can  be 
applied  to  the  (|uick  and  accurate  total¬ 
ing  of  units  of  several  different  numeri¬ 
cal  values. 

The  totals  involved  may  be  indicated 
in  several  places,  either  by  means  of 
large  or  small  indicators.  typical  ap¬ 
plication  might  cover  the  sale  of  tickets 
having  different  monetary  values  at  50 
different  ticket  windows.  Whether  the 
sales  occur  successively  or  simultane¬ 
ously,  the  totalizing  equipment  will 
function  and  correctly  total  all  sales. 
Such  a  piece  of  etiuipment,  in  fact,  has 
already  l)een  designed  and  built. 

Indication  of  totals  can  be  made  on 
small  indoor  type  indicators  for  totaliz¬ 


ing  in  various  numerical  units.  Indi¬ 
cation  may  also  be  given  on  large  bill¬ 
board  type  signs  where  the  figures 
are  formed  by  electric  lamps.  Other 
possibilities  are  the  application  to  turn- 
.stiles  in  fair  grounds,  in  subways  and 
in  other  places  where  it  is  desired  to 
count  and  indicate  attendance  totals. 


New  Equipment  Available 

- - - - 


New  Development  Eliminates 
Lift  Rod  Problem 

The  development  of  wood  base 
“micarta”  by  the  research  and  design 
engineers  of  the  Westinghouse  Electric 
&  Manufacturing  Company  is  said  to 
eliminate  the  lift  rod  problem  which  has 
been  a  prolific  source  of  trouble  on 
breakers  of  all  types.  .According  to  the 


average  mechanical  strength  of  ash, 
maple  or  hickory.  It  is  absolutely  uni¬ 
form  and  the  dielectric  strength  is  as 
goorl  as  paper  base  micarta.  This  as¬ 
sures  the  ideal  lift  rod,  since  it  is  not 
in  any  way  affected  by  moisture  or  oil. 


Highway  Pay-Out  Reel 

A  newly  designed  highway  pay-out 
reel  weighing  32  lb.  and  of  sturdy  con- 
stretion  is  announced  by  the  Highway 
Trailer  Company,  Edgerton,  Wis.  The 
reel  has  folding  coil  arms  which  will 
permit  them  to  be  stored  very  easily  in 
compact  form.  These  arms  are  adjust¬ 
able  for  three  different  sizes  of  coils, 
and  there  is  a  minimum  friction  on  the 
wires  when  it  is  being  paid  out  due  to 
the  small  surface  of  tlie  reel  rim.  The 
double  coil  arms  prevent  distortion  of 
the  coils  and  the  reel  bed  spokes  are 
slightly  dished  upward  so  that  the  reel 
rim  carries  the  load  of  the  coil.  Sev¬ 
eral  of  these  coils  can  be  mounted  on 
a  trailer  for  use  in  public  utility  work. 


Single-Conductor  Type  “T” 
Cap-Nut  Terminal  Potheads 


manufacturer,  the  new  development  has 
been  characterized  by  many  prominent 
engineers  as  the  greatest  single  improve¬ 
ment  in  the  mechanical  design  of  high- 
voltage  oil  circuit  breakers. 

For  the  lower  voltage  breakers  maple, 
hickory  and  ash  have  been  used  with 
varying  success,  but  owing  to  the  diffi¬ 
culty  of  getting  the  proper  material 
trouble  has  developed  even  with  the  use 
of  the  most  satisfactory  natural  mate¬ 
rial  available.  On  higher  voltage 
breakers,  owing  to  the  high  dielectric 
re(|uirements,  it  was  necessary  to  use 
a  material  of  higher  dielectric  strength 
than  wood.  This  resulted  in  the  devel¬ 
opment  of  a  paper  base  micarta  which 
bad  good  mechanical  and  dielectric 
strength. 

Doubling  the  size  of  the  rod  of 
paper  base  micarta  did  not  double 
the  strength,  while  the  possibility 
of  defects  was  more  than  doubled. 
A  >ynthetic  material  whose  manufac- 
turinq-  processes  could  be  rigidly  con¬ 
trolled  was  desirable  and  the  necessity 
for  this  improvement  led  to  the  develop- 
•oent  of  the  wood  base  mentioned.  In 
malong  wood  base  micarta  veneer  stock 
)vbicb  can  be  carefully  inspected  is  coated 
I'l  micarta  and  piled  up  and  pressed 
into  a  board  of  suitable  thickness  and 
length  which  forms  a  uniform  laminated 
^'tructure. 

T  be  mechanical  strength  of  wood 
base  micarta  is  much  greater  than  the 


A  new  line  of  single-conductor  pot- 
heads,  available  in  voltage  ratings  of 
3,000,  7,5(K).  15,000  and  25,{K)0,  is 
announced  by  the  G.  &  \V.  Electric 
.Specialty  Company  of  Chicago.  Each 
group  is  made  for  conductors  in  sizes 
up  to  500.000,  1.000.000  and  2.0(X),000 
circ.mil. 

The  new  product  uses  a  simple  and 
effective  design  of  cap-nut  terminal. 
The  connector  is  sweated  to  the  end  of 
the  conductor  and  is  anchored  at  the 
top  of  the  porcelain.  The  hood-nut 
screws  on  to  the  connector  and  seats  on 


top  of  the  porcelain  tube  with  a  vellu- 
moid  gasket  between.  The  top  of  the 
porcelain  tube  is  ground  off  to  a  perfectly 
plain  surface  and  the  definite  oil-tight 
seal  results.  There  are  no  exposed 
threads  as  the  top  of  the  hood-nut  is 
closed. 

The  aerial  lugs  are  interchangeable 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 


(Issued  February  5,  1929) 
1,700,831.  Appliance  I’luo  ;  .1.  B.  Down¬ 
ing,  (3ranK€(,  N.  .1.  App.  filed  Jan.  14, 

1926.  Omitted  from  previous  listings  of 
imtents  as  it  was  received  from  the  Pat¬ 
ent  Office  too  late  to  be  included  in  nu¬ 
merical  order. 

(IsBued  April  30,  1929) 

1,711,001.  Indicator;  C.  E.  Summer.^, 

Dayton,  Ohio.  App.  filed  April  17,  1922. 
1,711,003.  Dampino  Mfsans  for  Indicators: 
A.  W.  Uhl,  Brooklyn,  N.  Y.  App.  filed 
Sept.  16,  1924. 

1,711,065.  INTBRCHANOBARLK  IjAMP 
BRAcrKBT;  A.  A.  Smith,  New  Y'ork,  N.  Y. 
App.  filed  June  9,  1927. 

1,711,088.  EnhXTTRic  Furnace;  H.  Eldrldpe, 
Oakland,  Calif.  Apj>.  filed  May  19,  192.'<. 
1,711,101.  Means  for  Indicating  Fre¬ 

quency  Changes;  R.  B.  Shanck,  Wood- 
side,  N,  Y.  App.  filed  Aug.  21,  1923. 
1,711,106.  Automatic  REcix>aiNO  Circuit- 
Brbakbr  System  ;  A.  E.  Anderson,  Scotia. 

N.  Y.  App.  fiied  Aug.  11.  1926. 

1,711,151.  Method  of  Elfxttric  Arc  Weld¬ 
ing  ;  .1.  C.  Lincoln,  East  Cleveland,  Ohio. 
App.  filed  Sept.  19.  1918. 

1,71  1,229.  SwiTt'H  ;  W.  O.  Hampton  and 
E.  ,1.  Thompson,  Chicago,  Ill,  App.  filed 
Sept.  27,  1926. 

1,711,276.  Signal  Alarm;  S.  J.  Marchosky, 
Cristobal,  Canal  Z<»ne.  App.  filed  Sept.  9, 

1927. 

1,711,285.  Induction-Tvpe  Relay;  W.  H. 
Petersen,  Ijiidvlka,  Sweden.  .\pp.  filed 

March  8,  1927. 

1,711,323.  Oscillating  Magneto;  R.  .A. 

Oglesby,  .South  Bend,  Ind.  App.  filed 

June  23,  1926. 

1,71  1,335.  Thermostatic  Signal;  C.  F. 

WentY.el,  Wheeling,  W.  A’'a.  App.  filed 

Aug.  10,  1925, 

1,711,364.  OiL-CooLF3>  Transformer:  J. 

Roothaan,  Haye.s,  England.  App.  filed 

.Sept.  22,  1926. 

1,711,397.  Automatic  Disionnfxting  Pot 
IIkad:  a.  C.  Rumble,  Los  .Angeles,  (’aiif. 
App.  fill'd  April  4.  1927. 

1,711,406.  El.FXYnilCALLV-IlEATFm  Recftit- 

aci.e;  E.  E.  Driimm.  Manitowoc,  AA'is. 
App.  filed  May  11,  1928. 

1.711.416.  Electro-Endomosls  Method 

AND  Apparatus;  V'.  A.  l>ai>enta,  Indian¬ 
apolis,  Ind.  App.  filed  Aug.  10,  1925. 

1.711.417.  Canopy  Switch;  D.  M.  I.e 

Fever,  Solvay  Station,  N,  A'.  App.  filed 
Feb.  15,  1926. 

1,711,423.  Housing  for  Elbctric  Heating 

Elhments  ;  N.  A.  Morr(».  Auckland,  New 
Zealand.  App.  filed  Sept.  9,  1926. 
1,711,462.  Coi’PBR-OxiDE  Elbctrode  and 

Method  of  Making  the  Same:  E.  W. 
Westcott,  Niagara  Falls,  N.  Y.  Apji. 
filed  Nov.  10.  1925. 

1,711,472.  CiRiDDLE  Heatmi  or  Stove;  S. 

I.iew'ln,  Philadelphia,  Pa.  -■App.  filed  June 
25  1928 

1,711,477.  Traf'FIC  Signal;  C.  A.  B.  Hal- 
vorson,  Jr.,  Lynn,  Mass.  .App.  filed  Oct. 
31,  1924. 

1,711.479  and  1,711,480.  Light-Projbctino 
Dhvtcb;  C.  a.  B.  Halvorson,  Jr.,  lA’Dn. 
Mass.  Apps.  filed  Sept.  1  and  March  IS, 
1925. 

(Issued  May  7,  1929) 

Reissue  17,290.  Electrical  Wiring  Sys¬ 
tem  :  E.  E.  A.shley,  Jr.,  Noroton,  Conn. 
App.  filed  May  5,  1925. 

1,711,501.  Switch:  E.  H.  .Tacob.s,  Chicago, 
Ill.  App.  filed  Dec.  4.  1925. 

1,711,517.  Electric  Cooking  Deatce;  A.  .7. 
Bressan,  Plainfield,  N.  J.  App.  filed  Aug. 
20,  1926. 

1,711,521.  Switch-Opbrating  Means;  V.  R. 
Desiiart  and  H.  C.  R.  Popp,  Valparaiso, 
Ind.  App.  filed  June  3,  1927. 

1,711,534.  Seat-Indicating  System  ;  W.  .7. 
King,  East  Orange.  N.  J.  -App.  filed  Aug. 
12.  1927. 

1,711,542.  CASKFrr;  G.  Ro.senqvi.st,  Pitts¬ 
burgh,  Pa.  App.  filed  Nov.  18,  1926. 
1,711,552.  Cable  Connector;  G.  C. 

Thomas,  Jr..  Elizabeth,  N.  J.  App.  filed 
July  26,  1926. 

1,711,623.  Electrical  Fixture;  .7.  A.  Volk. 
Jr.,  Norwalk,  Conn.  App.  filed  Aug.  9, 
1923. 

1,711,625.  Switching  System;  R.  A.  Waite. 

Yonkers,  N.  Y.  App.  filed  .7an.  19,  1926. 
1,711,634.  Thermal  PROTExmvE  Det’ick  : 

O.  Dreyer,  E.ssen,  Germany.  App.  filed 
Oct.  17,  1925. 

1.711,657.  MAGNvrr;  E.  E.  Sanders.  Reno, 
Nev.  App.  filed  ()rt.  3,  1927. 


1,711,672.  Remote  Control  System  ;  L.  E. 
Coon,  Chatham,  N.  J.  App.  filed  July 
27,  1925. 

1,711,689.  Rotary  Mercury  I ntkrruptf21  : 

P.  H.  I’ierce,  Westfield,  N.  J.  App.  filed 
Oct.  20,  1926. 

1,711,693.  Electric  Fuse  ftir  Proj FxrriLFis  ; 

H.  RUhlemann,  Sommerda,  Germany. 
App.  filed  Jan.  6,  1928. 

1,711,709.  Carbon  Holder;  J.  L.  West- 
haver,  San  Diego,  Calif.  Api).  filed  Oct. 
29,  1927. 

1,711,739.  Nitrocellulose  L.\cquer  for 
Sealing  Tops  of  Dry  Cells  ;  P.  A.  Mar¬ 
shal,  I.,akewood,  t)hio.  App.  filed  Nov. 
21,  1927. 

1,711,747.  High-Tf:nsion-Switch  Mecha¬ 
nism  ;  M.  M.  Samuels,  New  York.  N.  Y. 
App.  filed  May  8,  1926. 

1,711,770.  ELFxrrRic  Switch  Mechanism; 
T.  Bocek,  Brooklyn,  N.  Y.  -App.  filed 
Oct.  6,  1926. 

1,711,776.  Electrical  Method  and  Appa¬ 
ratus;  R.  N.  Conwell.  Bloomfield,  N.  J. 
App.  filed  Aug.  21,  1922. 

1,711,780.  Combination  Lock;  A.  C.  Find¬ 
lay,  Chicago,  Ill.  -App.  filed  Oct.  26, 
1925. 

1,711,812.  Time  Switch;  H.  Sanner,  Chi¬ 
cago,  Hi.  Api>.  filed  Jan.  2,  1925. 
1,711,816.  Lightning  ARRESTi-ai ;  G.  Steer- 
up,  Chicago,  111.  App.  filed  June  4,  1925. 
1,711,836.  Electric  Switch:  H.  A.  Doug¬ 
las,  Bron.son,  Mich.  App.  filed  Nov.  17, 

1927. 

1,711,841.  Mounting  for  Panel  Boards, 
Etc.  ;  F.  F.  Hafemelster,  Cleveland,  Ohio. 
App.  filed  May  28.  1924. 

1,711,844.  Dynamo-Electric  Machi.ne; 
K.  L.  Hansen,  Milwaukee,  Wis.  App. 
filed  Apr.  27,  1927. 

1,711,879.  Ship-Guiding  Method  and  Ap¬ 
paratus;  C.  1).  Ehret,  F’hiladelphia,  Pa. 
.App.  filed  Dec.  6,  1920. 

1,711,883.  .Adjustable  Trolley  P'rog  or 
Switch  ;  T.  B.  For.syth,  Elizabeth,  I’a. 
App.  filed  July  20,  1927. 

1,711,912.  Elfxttrical  Installation  As¬ 
semblage  and  Conductor  ('lamp;  H.  F. 
Vaughn  and  R.  R.  Terpening,  Schenec¬ 
tady,  N.  Y.  App.  filed  Nov.  18,  1926. 
1,711,920.  Fire  Alarm;  R.  C.  ('offey,  Gas¬ 
tonia,  N.  ('.  Api).  filed  Oct.  30.  1926. 
1,711,936.  Igniting  Device  for  CiGAionTE- 
Dispensing  Containers;  .a.  Girtanner, 
P'roeport,  N.  Y.  A|»p.  filed  ,Sept.  22,  1926. 
1,71  1,958.  ELBirrROMAONFmc  Relay;  G.  .A. 

E.  Lundell,  New  York,  N.  Y.  -App.  filed 
March  21.  1921. 

1,71  1,974.  C'urrent-Rfxtifying  Device; 
W.  O.  Snelling,  .Allentown,  J*a.  Ajip.  filed 
Feb.  10.  1927. 

1,711,979.  Electric  Machine  with  Vari¬ 
able  Pole  Numbwis;  II.  Welnert,  Dres- 
den-Kotzschenbroda,  Germany.  App.  filed 
Sept.  18.  1926. 

1,711,983.  High-Intensity  Flami.vg-Arc 

I. 1AMP;  I’.  R.  Bas.sett,  Brooklyn,  N.  Y. 
App.  filed  June  14,  1918. 

1,711,995.  Thrbadlfx<s  (’onduit  Fitting; 

F.  W.  Erick.son,  Larchmont,  N.  V.  App. 
filed  Nov.  14,  1927. 

1^711,996.  Fuse  Lock:  F.  W.  Erickson, 
Tiarchmont,  N.  Y.  App.  filed  Jan.  31, 

1928. 

1,712,001.  ELixmiio  Heater;  A.  C.  Gilbert, 
New  Haven,  ('onn.  -App.  filed  Oct.  Bi. 
1  922. 


- 

Foreign  Trade 
Opportunities 
c/^ _ 

Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number : 

Purcha.se  is  desired  in  Prague,  Czecho¬ 
slovakia  (No.  38,372),  of  bank  equipment 
including  burglar  alarms,  writing  telegraph 
instruments  and  siiecial  telephones. 

An  agency  is  desired  in  Milan,  Italy 
(No.  38,373),  for  electric  fruit  juice  ex¬ 
tractor. 

An  agency  is  desired  in  Hamburg,  Ger¬ 
many  (No.  38,352),  for  hou.sehold  electric 
appliances. 

An  agency  is  desired  in  Montreal,  Canada 
(No.  38,353),  for  household  electric  appli¬ 
ances  and  another  (No.  38,393),  for  house¬ 
hold  electric  appliances. 

Purchase  and  agency  are  desired  in  Mon¬ 
treal,  Canada  (No.  38,358),  for  household 
electric  appliances. 

Purchase  or  agency  is  desired  in  Saska¬ 
toon,  Canada  (No.  38,368),  for  household 


electric  appliances,  farm  lighting  plants  and 
magnetos  and  wiring  supplies. 

Purcha.se  is  desired  in  Tampico,  Mexico 
(No.  38,360),  of  electric-al  ice-cream  cabi¬ 
nets  and  commercial  units. 

Purchase  or  agency  is  desired  in  Sydney, 
-Australia  (No.  38,371  ),  for  alternating- 
current  meters. 

-An  agency  is  desired  in  Kai.serslautern, 
Germany  (No.  38,355),  for  electric  paint 
sprayers. 

-An  agency  is  desired  in  .Johannesburg, 
South  -Africa  (No.  38,312),  for  electric  re¬ 
frigerators  and  electric  stoves. 

Purchase  and  agency  are  desired  in  Que¬ 
bec,  Canada  (No.  38,387),  for  show  window 
reflectors  and  commercial  lighting  fixtures. 

An  agency  is  desired  in  Barcelona,  Spain 
(No.  38,354),  for  television  apparatus. 

Purchase  is  desired  in  Concepcion,  Chile 
(No.  38,369),  of  bare  and  insulated  copper 
wire. 

Purchase  and  agency  are  desired  in  Dur¬ 
ban,  South  Africa  (No.  38,389),  for  insu¬ 
lated  wire  and  cable  and  resistance  wires. 

-An  agency  is  desired  in  Sao  Paulo, 
Brazil  (No.  38,394),  for  resistance  wires 
for  heaters. 

C'W  ;  ^ 

New  Trade  Literature 
c/^ _ 

SWITCHES.  I-IGHTNING  ARRESTERS. 
KTf'.  —  The  General  Electric  Company, 
Schenectady,  N.  Y.,  has  issued  the  follow¬ 
ing  bulletins:  GEA-67A  describes  the 
CR  2931  float  switches  for  u.se  with  auto¬ 
matic  pumping  equipments  for  water-wheel 
control,  GEA-156(’  covers  the  oxlde-fllm 
lightning  arresters,  GE,A-161D  covers  its 
“Novalux”  types  L-23,  T--24,  1^-25,  Ij-29, 
I--30  and  1^-31  floodlighting  projectors. 
GE.\-I92n  describes  the  G-E  portable  farm 
motor  for  driving  belted  farm  machinery, 
GE.A-212A  describes  its  type  CP  air  circuit 
breakers,  GEA-594A  covers  the  G-E  auto¬ 
matic  control  panels  for  Industrial  electric 
heating,  GEA-746C  covers  its  hinged-type 
fingers  for  railway  and  industrial  haulage 
controllers  and  GRA-90D  which  lists  its 
automatic  station  installations  made  up  to 
January  1,  1929,  with  some  typical  Installa¬ 
tions. 

T.ANKS. — Bulletin  No.  160  issued  by 
H.  O.  Swobr)da,  Inc.,  3400  Forbes  Street, 
Pittsburgh,  describes  and  illustrates  its 
•‘b'alcon”  electrically  heated  large  asiihal- 
turn  coating  tanks. 

BAKET.TTK  MOLDINGS.— The  Bakelite 
Corporation,  247  Park  Avenue,  New  York 
City,  is  distributing  a  booklet  which  deals 
with  the  subject  of  Bakelite  molding  mate¬ 
rials  and  their  u.ses,  with  a  brief  descrip¬ 
tion  of  the  molding  process  and  the  equip¬ 
ment  required  for  the  purpo.se. 

ET-ECTRIC  RANGE  AND  AT^TOMATIC 
TOASTER. — I-anders,  Frary  &  ('lark.  New 
Britain,  Conn.,  have  issued  pamphlets 
describing  and  illustrating  the  new  “Uni¬ 
versal”  small  electric  range  and  the  new 
“Universal”  automatic  toaster. 

-AIRPORT  AND  AIRWAY  LIGHTING 
EtiUTPMENT  AND  FIXJODLIGHTS. — The 
< 'rou.se-Hin<l.s  Company,  Syracu.se,  N.  Y.,  is 
distributing  bulletin  No.  3132  describing 
and  illustrating  its  various  types  of  ain>ort 
and  airway  lighting  equipment.  Bulletin 
No.  2130  l.ssued  by  the  company  and  en¬ 
titled  “Sunbeams  in  the  Night”  contains 
Illustrations  showing  the  applications  of 
floodlighting  in  buildings,  parks,  monu¬ 
ments,  filling  stations,  etc. 

COMMT’^TATOR  AND  MOTOR  MAINTE¬ 
NANCE  EQUIPMENT. — A  catalog  issued 
by  the  Ideal  ('ommutator  Dresser  Company. 
Sycamore,  Ill.,  describes  and  illustrates  its 
complete  line  of  commutator  and  motor 
maintenance  products.  It  al.so  gives  the 
history  of  commutator  maintenance,  infor¬ 
mation  on  how’  to  care  for  equipment  at 
the  lowest  possible  cost  and  a  .section  is 
devoted  to  hints  on  commutator  care. 

CHOKE  COILS  -AND  FITSE  MOI'NT- 
TNGS.  —  The  ('hampion  Switch  Company, 
Kenova,  W.  Va.,  is  distributing  bulletin  F 
covering  its  new  line  of  outdoor  reinforced 
choke  coils,  fuse  mountings  and  combined 
choke  colls  and  fuse  mountings.  The  bul¬ 
letin  contains  illustrations,  complete  infor¬ 
mation  and  dimension  tables. 

I-INE  MATERIAL.— Bulletin  GEA-1067 
issued  by  the  General  Electric  Company. 
Schenectady,  N.  Y.,  de.scribes  a  few  imi'or- 
tant  line  material  products  manufactured 
by  the  company,  including  line  material 
for  catenary’  suspension,  for  direct  sus¬ 
pension  for  railw’ays  and  for  direct  sus- 
Ijension  for  mines. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


Members  of  the 

Engineers,  contractors,  manu¬ 
facturers  and  power  comjianies 
are  all  concerned  in  the  markedly  in¬ 
creased  use  of  industrial  control  ap¬ 
paratus  revealed  by  the  Census  of 
Manufactures.  Data  for  1927  have 
recently  been  published  and  are  here 
compared  with  similar  data  for  the 
three  jirecediufj  enumerations. 


Robot  Family? 

Both  in  direct-  and  in  alternating- 
current  motor  control  apparatus  the 
])roduction  was  more  than  doubled 
from  1921  to  1927,  as  to  value. 
From  192v3  onward  the  changes  are 
not  so  great.  In  both  groups  the 
totals  were  higher  in  1927  than  in 
1925.  Whether  the  extraordinarily 
high  values  for  manual  control  ap¬ 


paratus  in  1923  reflect  an  actual  peak 
of  production  following  the  de]ues- 
sion  of  1921,  or  whether  they  are  to 
he  explained  by  a  dilTerence  in  classi¬ 
fication  cannot  now  he  determined. 

The  most  conspicuous  fact  is  the 
rapidly  increasing  use  of  magnetic 
control,  trebling  in  value  in  six  years. 
In  numbers,  the  a.-c.  magnetic  type 
trebled  in  four  years.  Statistics  are 
lacking  on  the  number  of  d.-c.  units 
for  the  earlier  years. 


400,000 


50,000 


1921  1923 


('control  Apparatus  Manufacture 


1921 

A.-C.  magnetic  $1,486,264 
.A.-C.  manual..  3,392,611 
D.-C.  magnetic  3,352,239 
D.-C.  manual.  1,700,516 
Regulators'.  IqAiaflqi 
Controllers-’  •• 


1923  1925  1927 

$4,233,099  $5,783,926  $6,701,763 

7,934,089  6,089.381  5,825,311 

4,002,829  ”  6,324,568  8,4%.225 

4,335,781  1,608,912  1,936,984 


17  67n  gi7  ^  4,535,903 
12,670,817  ^  6.960,151 


8.4%.225 

1,936,984 

3,273,280 

7,636,052 


Total _ 19,550,22  33,1  76,  >1  5  31 ,302,841  33^869.6|5 

•  Includes  pressure  regulators,  float  switches,  limit  switches, 
phase-failure  relays  (regulating  and  protective),  electric 
brakes  and  miscellaneous  switches. 

-  Includes  railway  and  vehicle  controllers,  field  rheostats, 
generator  voltage  regulators,  theater  dimmers,  battery- 
charging  rheostats,  miscellanetnis  rheostats  an<l  re- 
si.statwe  units  (not  inclu<ling  radio  rheostats!. 

Control  Apparatus  Manufactured 

Xurnlwr  o^  I'nits 


1921 

1923 

1925 

1927 

.\.-C.  magnetic 

17,93' 

70,552 

135,445 

266,512 

■A.-C.  manual.. 

46.693 

157,554 

126,195 

D.-C.  magnetic 

93,985 

D.-C.  manual 

90,564 

Miscellaneous  Regulator 
and  Control  Equipment  Value 
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A.C.  Control  Value 


D.C.  Control  Value 
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1923  1925  1927 


Number  of  Control  Units 
Manufactured 
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Continued  High  Operations  in  Middle  Atlantic  States 


PRODUCTIVE  operations  of  the 
manufacturing  plants  in  the  Middle 
Atlantic  States  have  been  of  a  high 
order  since  the  opening  of  the  year. 
Reports  received  by  the  Electrical 
World  on  electrical  energy  consump¬ 
tion  by  over  800  large  manufacturing 
|)lants  operating  in  tbe  section  indicate 
tliat  the  rate  of  activity  during  April 
was  1.0  per  cent  under  March,  but  w'as 
14.3  per  cent  over  April  last  year.  The 
current  activity  is  about  4.7  per  cent 
under  the  record  mark  set  during 
.November  last  year.  There  is  now 
every  certainty  that  the  average  rate 
of  operations  of  these  plants  during  the 
tir.st  half  of  the  year  will  materially 
exceed  that  during  the  same  period 
last  year. 

'I'he  greatest  gains  in  activity  during 
•April  were  recorded  by  the  iron  and 
steel  industry  and  tbe  ferrous  and  non- 


Indcxcs  of  Productive  Activity  in  the  Middle  Atlantic  States 

•Ml  Figures  Adjusted  for  Number  of  Working  Days 


.April, 

1929 


All  industries .  128.0 

Automobiles,  including  parts .  172.9 

Chemicals  and  allied  products .  139.2 

Food  products .  83.2 

Leather  products .  80.8 

F'orest  products .  127.7 

Metal-working  plants .  140.2 

Uolling  millsand  steel  |)lants .  152.  3 

Metals  group .  145.7 

Paper  and  pulp  .  106  .5 

Stone,  clay  and  glass .  133.4 

Textiles .  121.3 


.Average  for 

•Average  for 

First 

First 

March, 

April, 

Four  Months 

F'our  Month 

1929 

1928 

1929 

1928 

130.5 

112.0 

128.9 

1 17.2 

151.8 

171.2 

159.3 

166.4 

134.8 

133.4 

140.9 

131.0 

91.  1 

92.4 

91.3 

95.7 

1 19.4 

120.9 

114.9 

119.9 

120.2 

104.  5 

119.5 

106.9 

132.3 

109.9 

136.3 

112.2 

155.4 

108.4 

151.2 

114  4 

144.2 

109.  1 

143.9 

113.3 

119.8 

112.5 

109.8 

114.2 

136.2 

124.3 

136.  1 

115.8 

127.7 

104  0 

131.2 

117  0 

ferrous  metal-working  industry.  The 
steel  industry  reported  a  rate  of  opera¬ 
tions  about  40.5  per  cent  over  April 
last  year,  altbough  the  current  April 
operations  were  about  2  per  cent  under 
March.  April  activity  in  the  metal¬ 


working  plants  of  the  .section  was  27.6 
per  cent  over  April,  1928.  Three  in¬ 
dustrial  groups — food  products,  leather 
products  and  the  paper  and  pulp 
group — reported  April  operations  under 
those  of  April  last  year. 
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